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Research and Development 


It did not take me very long in overseas 
technical situations, to become acutely aware of 
the emphasis currently being placed on research 
and development. 

In Britain, the basic incentive seems to be 
that of national economic survival. No longer the 
“workshop of the world,” with an assured 
Empire market, Britain has to find its future mar¬ 
kets on the basis of sheer competitive merit. It 
involves maintaining a parity or, if possible, an 
advantage on a broad technological front and this can only be 
done by ensuring that her laboratories are able to evolve today the 
techniques which will aid production tomorrow. 

In the United States, with its massive emphasis on defence and 
the rivalries bteween powerful companies, one can find any number 
of well-equipped and generously staffed laboratories, heavily commit¬ 
ted to research and development. Nor is there any coyness about 
the aim of U.S. research; while a certain amount of it is exploratory 
(or “pure” as the British like to call it) most of it is keyed to immediate 
or impending needs, or directed along lines which hold promise of 
practical application in the long term. 

Having seen so much of this, one’s mind inevitably turns to the 
situation in Australia and to speculation as to whether we are suffi¬ 
ciently conscious of the importance of research and development. 
Admittedly, the scale of many of our operations is strictly limited, 
when compared with countries like those I have mentioned; admittedly 
a lot of research and development is being carried on by various 
national, educational and commercial establishments; but I wonder 
whether Australian management as a whole is sufficiently conscious 
of the importance of researching tomorrow’s needs today. 

As a nation, Australia is in a sensitive situation: Technologically 
enlightened, numerically too small for large-scale production, yet large 
enough to represent a lucrative market. Various economic devices 
have bought us a degree of self-sufficiency but we have to guard 
against becoming a nation of technicians—able to make and maintain 
but dependent on others to develop. If Australia is to retain any 
degree of technological self-sufficiency, we must be partners in develop¬ 
ment, as well as in manufacture and application. To sustain this 
situation is an obligation of both management and government. 
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NEW INSTROL AMPLIFIERS 






Instrol offers you high quality high fidelity at a 
most reasonable cost. This fully transistorised 
amplifier features maximum power of 20 watts per 
channel. 30 to 20.000 Hz. Front panel head¬ 
phone jack, better than 1J p.p. harmonic distortion, 
plus many other fine /eaturcs. A machine which 


will provide you with incomparably fine repro¬ 
duction of your favourite recordings plus facilities 
for instantaneous tape recording and playback. 
Suitable for both ceramic and magnetic pick-ups. 
PRICE $99.00. 


MODEL UA>21 

STEREO 

AMPLIFIER 


Smaller brother to the UA-41, this 
10 watts per channel amplifier is 
ideal for use in conjunction with 
crystal and ceramic pick-ups. The 
Instrol UA-21 offers high quality 
sound at very low cost. $58.00. 


INSTROL AMPLIFIER-TUNER MODEL ATI 

A custom-built precision instrument tastefully presented 
in a high-quality, craftsman-made cabinet. Designed in 
Australia to suit Australian conditions and made from 
readily available local materials. 18-20 watts R M S, 
(Music power 36-40 watts). 

PRICK 

Without cabinet. $133.50 

Extra for cabinets 

Walnut or Maple . $15.00 

Teak or matched special . $16.50 

Free Instrol Catalogue available , send coupon and please 
include postage stamp . 


Yes, wc carry a range of imported loudspeakers, players, amplifiers and tape recorders. 
Please state your requirements and we will gladly quote. AU well-known brands stocked. 


INSTROL 

PLAYMASTER 

FISHER 

ROLAND 

TRIO 

SANSUI 

WHARFEDALE 

GOODMANS 

SHURE 

A.D.C. 

DECCA 


o LABCRAFT 
o ALL BALANCE 

• DUAL 

• ELAC 
o GARRARD 

• SONY 

• BRENNELL 

• MINICONICS 

• AKAI 
O TEMPO 

• LEAK 
o QUAD 


EEEHEIZEI 

MODEL UA-41 

STEREO 

AMPLIFIER 

• FULLY TRANSISTORISED 

• 20 WATTS MAX. PER CHANNEL 
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Beautiful accoustic 
grille fabric 


lAweJrtbfe 

INSTROL CABINET KITS 

MAKE YOUR OWN HI-FI . FURNITURE FOR 
LITTLE MORE THAN HALF THE COST 


Two style*—modern veneered front edges 
or ready mitred timber mould with metal 
strip. 

Innerbond accoustic 


INSTROL 

CABINET 

CATALOGUE 


Post coupon, call, or phone for 
free fully illustrated Instrol hi-fi 
cabinet brochure. It includes full 
specifications and down to earth 
price details of all Instrol cabi¬ 
net designs. (If writing please 
include postage stamp.) 


So easy, a child can manage it. The Instrol 
way—a new simplified method of assembly. 
A hammer, screwdriver, few hours of your 
time, and you can make for yourself a com¬ 
plete high quality hi-fi cabinet setting, fully 
professional in appearance. 


Each kit is complete with all necessary timber 
parts, plus nails, screws, full, easy to follow in¬ 
structions, and where necessary, ready mitred and 
grooved timber mould with metal insert. Speaker 
enclosure kits are complete with acoustic Inner- 
bond lining felt, and acoustic grille cloth. Equip¬ 
ment cabinet kits include hinges, knobs, catches, 
sliding stays, castors, slides, leg sets, etc. All 
timber parts are precision cut, fit together 
smoothly. Panels are best quality veneered in 
selected Teak or Queensland Maple. Instrol cabi¬ 
net designs will cater for virtually any make of 
speaker player amplifier, and tapedeck. If re¬ 
quired, all designs are available ready built and 
polished, but it’s highly economical and much 
more fun to make your own. 


BROADWAY ELECTRONICS 

(SALES) PTY. LTD. 

32 GLEBE PT. RD. t GLEBE, N.S.W, 
Phone: 68-1171. 

(Only 100 yards from Broadway, and 
open Saturday mornings.) 


PLEASE NOTE: Our 
phone number is 68-1171, 
but it does not yet appear 
in the telephone directory. 


Only our GLEBE store Is 
open on Saturday mornings. 

Trading hours: 9 a.m. to 5 
p.m., Monday to Friday, and 
until 12 noon Saturday. 


Send Coupon for FREE CATALOGUE. 

(Please enclose postage stamp.) 

NAME. 

ADDRESS. 

Q Instrol Hi-Fi Instrol Cabinets 
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Ta ml lie r«| 

language laboratories 
are the most advanced 
(and most popular) 
in the world today. 


It’s natural that 
Tandberg 
should produce 
the finest tape 
recorders! 

Leading universities and colleges all 
over the globe specify Tandberg 
Language Laboratories — in Australia 
over 600 Tandberg student positions 
cater for effective university level 
language study. But Tandberg quality 
does not only apply to language labor¬ 
atories . . . Tandberg tape recorders 
have earned a unique reputation for 
precision engineering, completely nat¬ 
ural sound reproduction and un¬ 
equalled reliability. 

The most popular Tandberg recorders 
would be the Series 12 and the Model 
6-4X. The former can be the heart of a 
high quality stereo system and features 
twin 10-watt stereo amplifiers; the 6-4X 
has been designed with the perfec¬ 
tionist in mind. Both 'recorders are a 
tribute to the Tandberg organization. 


Completely solid state, the ’‘Series 12” 
incorporates twin 10-watt R.M.S. stereo 
amplifiers, two built-in wide range 
loudspeakers, sensitivity for ceramic/ 
crystal cartridges, concentric volume 
controls and twin electronic beam in¬ 
dicators for positive control of record¬ 
ing level. Frequency response is 40- 
20,000 Hz. at 7Vi ips. Signal-to-noise 
is 55 dB. This fine instrument is the 
most advanced self-contained tape re¬ 
corder yet released by Tandberg. 


The proven 
Tandberg Series 12 
Stereo System 


SG EA/6/68 


Engineered without compromise, this 
versatile professional quality stereo 
tape deck features a new bias head 
for guaranteed frequency response of 
20-25,000 Hz. at IVi ips. and an 
astounding signal-to-noise figure of 
62 dB. Used with high-quality ampli¬ 
fiers and speaker systems, the per¬ 
formance of the 6-4X leaves nothing 
to be desired; full specifications are 
available from your favourite audio 
store. Compare . . . and choose 
Tandberg! 

The connoisseur’s 
choice... 

The Tandberg 
Model 6-4X Stereo 
Tape Recorder 
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Australian National Distributors 

StouDZftg 


INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 

«> j r.. . .. ox .. t* i a a A 4 iiiii Q'land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 581422 

Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101 s A . Ei | C0 Sa | es Pty L(d 7 . 9 0smond Terrace Norwood s A Te , 63 4844 

Sydney Office! 22 Ridge St., North Sydney, N.S.W. Tel. 929 6816 Jas.: k. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 

Canberra Office: 31-33 London Circuit, Canberra City, A.C.T. W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 

Tel. 49 6050 
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ITT 930 series DTL now available from stock 
—backed by STC engineering advisory service 


STC can now meet your 
requirements in DTL with 
ex-stock deliveries. These 
ITT DTL are compatible with 
any 930 series units and are 
competitive in price. They 
are already in extensive use 
in Australia in equipment 
supplied to the Royal Aus¬ 
tralian Navy, the Depart¬ 
ment of Civil Aviation and 


other government auth¬ 
orities. 

They are backed by an 
applications laboratory and 
the unique design and tech¬ 
nical information service 
provided by STC. And they 
are the very latest addition 
to Australia’s most compre¬ 
hensive range of electronic 
components. 


For further details, contact 
Standard Telephones and 
Cables Pty. Limited, Moore- 
bank Ave., Liverpool, N.S.W. 
2170. Phone: Sydney 602- 
0333. Melbourne 480-1255. 
Canberra 49-8667. Brisbane 
47-4311. Adelaide 51-3731. 
Perth 21-6461. 
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Goldring 

Trendsetters in 


sound equipment 



Latest release, Swiss made precision transcription unit GL75 


Integrated transcription motor unit 
and arm, built to instrument stan¬ 
dards of quality and appearance. The 
drive system is the unique Goldring- 
Lenco constant velocity 4-pole motor 
with conical shaft coupled to the 
underside of the turntable by a 
knife-edged idler (automatically dis¬ 
engaged by the on/off switch, which 
is fully click-suppressed and also 
operates a turntable brake). 

The turntable is die-cast from non- 
ferrous material, weighs 9 lb and is 
dynamically balanced. 

Speed is continuously variable from 


86-30 rpm and from 18-15 rpm with 
adjustable positive stops for the four 
standard playing speeds. There is 
only 0.2% change of speed for 10% 
mains voltage change. 

The transcription arm is the Goldring- 
Lenco L75 with knife-edge bearings, 
full balancing facilities, calibrated 
stylus pressure adjustment, and 
‘anti-skating’ bias compensation. It 
is lowered hydraulically by a lever 
fitted to the deck plate. Shock¬ 
damping mountings are supplied 
with the unit. 



Goldring 
‘800’ series 
free field 
stereo 
cartridge 

In this cartridge a very 
tube of magnetic 
in a “free field" 
by a fixed source coupled 
mass diamond point. It 
features low mechanical impedance 
(tracks at 1 to 3 grams), screening from 
external hum fields, gold-plated contacts. 
Stylus is replaceable. Rivals finest in the 
world. Frequency response 20-20 kHz, 
compliance 20 x 10-6. 

800E: Using the same cartridge body as 
the standard model, an eliptical diamond 
stylus is fitted. Compliance is sub¬ 
stantially increased resulting in brilliant 
linear, resonant free, performance. Fre¬ 
quency response 20-20 kHz, compliance 
30 x 10-6. 


GOLDRING ENGINEERING (AUSTRALASIA) PTY. LTD. 

N.S.W.; 443 Kent Street, Sydney. 291275. VIC.: 368 Little Bourke Street, Melbourne. 671197. QLD.: 235 Edward Street, 
Brisbane. 27010. W.A.: 91 Hay Street, Subiaco, Perth. 84988. S.A.iErnsmith, 52-54 King William Street, Adelaide. 516351. 

From the ever-widening range of hi-fi equipment available from Goldring. 
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SV80 Hi-Fi Amplifier 

The SV80 features 29 transistors and 
9 diodes, better than 46 db channel 
separation, 20-20,000 cps ± 1 db 
frequency response and a distortion 
factor of less than 0.5%. Power 
Output: 40 watts RMS per channel. 


SV40 Hi-Fi Amplifier 

A fully transistorised Hi-Fi amplifier, 
the SV40 has a distortion factor of less 
than 0.5%. With 25 transistors and 
7 diodes it has a channel separation of 
better than 40 db and a frequency 
response of 20-20,000 cps ± 1 db. 
Power Output: 20 watts RMS per 
channel. 


From Grundig: 

The ultimate solid-state 
studio line components. 



TR5000 and TR3000 
World Range Radios 

The TR5000 (upper) has 17 transistors 
and 11 diodes—brings in world-wide 
reception on thirteen wavebands with 
bandspreading. Receives VHF and 
FM. Two speakers. AC mains or battery 
operation. TR3000 is similar with 
13 transistors, 8 diodes and 2 
rectifiers. 


G 


Goldring Engineering 

(A'asia) Pty. Ltd. 

N.S.W.: 443 Kent Street, Sydney. 29-1275. VIC.: 368 
Little Bourke Street, Melbourne. 67-1197. QLD.: 235 
Edward Street, Brisbane. 2-3247. W.A.: 91 Hay Street, 
Subiaco, Perth. 8-4988, 8-4989. S.A.: 77 Wright Street, 
Adelaide. 51-5117. 


Please forward me further information about Grundig 
□ Amplifiers. □ World Range Radios. 

Name. 

Address. 


From the ever-widening range of hi-fi equipment available from Goldring 
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ELECTRONIC MEDICAL INSTRUMENTS 

for patient monitoring ... by h. Ronald Rigert* 


Many lives are being saved in U.S. hospitals by electronic instrumentation designed 
to monitor a patient's condition and give warning of any change in the normal 
pattern of bodily activity, such as heart beat, breathing and blood pressure. 


The ancient Greeks believed that an individual’s good 
health depended upon an internal equilibrium among the 
four elements: earth, air, fire and water; the four qualities: 
dry, moist, hot and cold; and the four humours: phlegm, 
blood, black bile and yellow bile. In their time and for 
many centuries thereafter, disease was believed to result 
from lack of proper equilibrium among these elements, 
qualities, and humours. Medical therapy, accordingly, was 
directed toward returning these elements and humours to 
a healthy state. 

Modem medicine is based upon the tenet that life pro¬ 
cesses, both normal and pathological, are essentially com¬ 
plex physical phenomena, which follow the physical laws 
elucidated by modern physical science. Electronics is 
important to the modern physician and medical scientist 
in many ways. Two are discussed here. First, many life 
processesses are ionic in nature and produce concomitant 
electrical signals. These include propagation of nerve 
impulses along nerve fibres, and the electrical depolarisation 
and repolarisation of muscle cell membranes during 
muscular contraction and relaxation. Secondly, by trans¬ 
ducing non-electrical phenomena into electrical signals, 
electronic instruments are useful for detection and measure¬ 
ment of non-electric events which play important roles in 
life processes. These include pressures, flows, chemical 
concentrations, etc. 

Ever-expanding electronic knowledge has been 
generously applied both to the understanding of biological 
phenomena and toward creation of instruments for the 
medical research laboratory. In the past several years, 
however, electronics has come to play an increasingly 
important role in the clinical management of patients, 
especially those critically ill. For example, through con¬ 
tinuous electronic monitoring of individuals admitted to 
hospitals after acute coronary occlusion, hospital mortal¬ 
ity from this most common cause of death has been re¬ 
duced from its former value of 40 per cent to 20 per cent. 


The impact of this single example is striking when one 
considers that some 600,000 Americans will die this year 
from occlusive coronary disease. 

An important consequence of establishing intensive 
care areas, above and beyond the availability of the hard¬ 
ware for patients, is the concentration of experience which 
results. High skills naturally develop among members of 
the intensive care team. 

Design and development of electronic medical instru¬ 
mentation has been carried out for many years at the San¬ 
born Division of Hewlett-Packard, formerly the Sanborn 
Co., Massachusetts. One engineering group here is re¬ 
sponsible for developing instrumentation for monitoring 
critically ill patients. This article describes some engineer¬ 
ing and interface aspects of such monitoring equipment. 

From an instrumentation point of view, the body can 
be considered by the engineer as the site of physical, 
chemical and electrical phenomena that relate to the func¬ 
tions of various tissues, organs and organ systems of the 
body. In the case of electrical phenomena, some form 
of data transmission impediment exists between the elec¬ 
trical signal source and the “outside world.” The engineer 
must devise means that somehow avoid or adequately .over¬ 
come the barrier in order that the signals may reach signal 
conditioners and be put into meaningful forms for presenta¬ 
tion. To present non-electrical phenomena, it is necessary 
to convert or transduce to an electrical signal before signal 
conditioning and presentation. The aim of such presenta¬ 
tion is to aid in detection and diagnosis of abnormal condi¬ 
tions and to follow the results of treatment. 

Much of the presently available patient monitoring 
instrumentation is used to assess heart function. The reasons 
for this are twofold. First, heart disease is a leading 


*This article is reprinted from the " Hewlett-Packard 
Journal" by special arrangement . 
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killer. Secondly, the electrical depolarisation and repolar¬ 
isation potentials that accompany the rhythmic contraction 
and relaxation of the heart muscle are readily available 
and highly meaningful signals. 

The time-varying electrical field surrounding the heart 
is dependent upon the pathways and velocities of propaga¬ 
tion of electrical activity in the heart walls. The electrical 
field generated by the heart is an aggregate of the electro¬ 
chemical activities of each of the muscle cells, going 
through the contraction-relaxation cycle. The muscle cells 
forming the walls of the heart’s pumping chambers con¬ 
tract during each pumping cycle, decreasing the chamber 
volume and forcing blood out. In the normal heart, the 
electrical activity propagates along well-defined paths with 
propagation velocities that vary along the path. This pat¬ 
tern of electrical activity results in synchronisation and 
appropriate time relationship in the contraction of the 
upper receiving chambers (atria) and lower pumping cham¬ 
bers (ventricles). 

The resultant current flow in the electrically conductive 
organs and tissue that surround the heart transmits the 
electrical activity to the surface of the body, where 
electrodes can be placed to furnish a connection to an 
electrocardiogram (ECG) amplifier. A form of data trans¬ 
mission impediment, mentioned earlier, exists between the 
heart and the ECG amplifier and may be considered in 
two parts. One is due to electrical noise generated by 
muscles other than the heart that are near the electrodes. 
This noise appears on the electrocardiogram as bursts or 
spikes, often of considerably greater amplitude than the 
ECG waveform. Muscle noise picked up by the limb 
electrodes commonly used in taking clinical ECGs can 
usually be adequately reduced if the patient will relax. 
Critically ill patients frequently are unable to co-operate 
and relax. It is then necessary to place the electrodes on 
the chest wall. 

The second impediment to extracting ECG signals is 
that of the relatively non-conductive outer layer of skin 
(epidermis) through which the signal must pass. Electrodes 
on dry skin establish contact impedances of typically 100 
kilohms, often higher. Peak ECG signal levels are usually 
about 1 millivolt. Under these conditions there can be 
enough capacitive coupling (as high as 1 microamp RMS) 
from the power-line-operated devices to introduce consider¬ 
able amounts of line-frequency interference into the ECG. 
This problem is overcome by reducing the electrode contact 
impedances and minimising the AC potential on the body. 

Electrode impedance can typically be reduced to the 
10-kilohm level by permeating the epidermis with a salt- 
solution electrolyte. Needle electrodes also establish a 
lower contact impedance but are not commonly used. 

With the use of electrolyte on the two signal electrodes 
and on the patient-grounding electrode, AC interference is 
adequately reduced in most situations. However, the direct 
connection to ground exposes the patient to a potential 
shock hazard should he contact faulty or improperly 
connected equipment. Improper grounding of the monitor- 
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Figure 1. Typical heart waveforms (electrocardio¬ 
grams) as measured at a body surface. Large 
peak y known as “R” wave, is about 1.5mV; time 
scale is 0.2 sec. per major division. 



Figure 2. Preventing shock hazard is essential in 
designing monitoring equipment. Even currents 
less than 100 microamperes are suspected of being 
potentially lethal in some circumstances. An 
arrangement such as that shown here for the 
Hewlett-Packard electrocardiograph limits patient- 
to-ground currents to negligible levels . It also mini¬ 
mises hum signals into the ECG. 


ing instrument itself also presents the possibility of shock. 
The danger is most serious in those situations where cur¬ 
rents may pass directly through the heart since the lethal 
current level in the human heart is thought to be as low as 
10 to 100 microamperes RMS. This situation is possible 
wherever equipment may be connected to the heart, as 
through a conductive catheter passed via a blood vessel 
from the body surface into the heart for diagnostic or 
treatment purposes. 

The shock hazard is significantly reduced in a series 
of ECG monitors recently devised at the Sanborn 
laboratories. The technique avoids a direct wire connection 
from the patient grounding electrode to ground. Instead, 
the patient is actively driven to ground potential by an 
amplifier with current-limited output (figure 2). Assuming 
negligible current flow in the patient signal electrodes, the 
patient’s floating potential appears across the amplifier 
input. This results in a current output (with negative- 
feedback phasing) being returned to the patient; this, in 
turn, lowers the patient’s floating potential. When operating 
within the current output limits of the amplifier, this 
technique can, as a result of gain in the grounding ampli¬ 
fier, produce an effective patient grounding impedance 
lower than the actual electrode contact impedance. Thus, 
the patient will become effectively disconnected from 
ground, should he contact a voltage source. 

ECG waveforms with specified characteristics should 
be found at certain electrode locations if electrical activity 
of the heart is normal. Unusual origins of electrical activity, 
and variations in conduction paths or propagation velocities 
may alter these characteristics. 

Detection of abnormal ECG waveshapes or rhythms 
are critical aspects of patient monitoring in coronary care 
units and other intensive care areas. This can hardly be 
over-emphasised, since it is through vigilant surveillance of 
the heart’s electrical activity as manifested on the electro¬ 
cardiogram, with appropriate early therapy of abnormalities, 
that the hospital mortality from coronary occlusions has 
been cut in half. 

Heart rate is implicit in the cardiograph signal. It 
can be derived from the ECG by triggering a cardiotacho- 
meter from the relatively narrow and large-amplitude “R” 
component of the EGC that accompanies each contraction 
of the heart. A direct reading of heart-rate alone is pro¬ 
vided on a separate meter which has built-in threshold- 
limit settings. The attending physician sets limits within 
which he believes there is no cause for alarm. If the 
patient’s heart rate should slow below the lower limit set, 
or exceed the selected upper limit, the instrument triggers 
alarms. The physician may decide that momentary excur¬ 
sions are tolerable, so an alarm time delay is provided with 
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SONY VIDEOCORDER 

opens the door to easy audio/visual training in: 
Education • Business • Industry • Science 
Medicine-Sports-Arts 

Records moving pictures and sound for instant playback! 
As easy to use as a tape-recorder.. and near the same price! 




To: Jacoby. Mitchell & Co. Pty. Ltd.. 

469-475 Kent Street, Sydney. N.S.W. 

Please send me, without obligation or cost, 
information on the Sony Videocorder. 

NAME. 

ADDRESS. 

.CODE. 


The complete Sony Videocorder kit comprises a 
Video tape-recorder which records picture and 
sound, a high-definition TV camera, and a TV- 
receiver monitor — all available separately. 
(Other TV cameras and certain receivers may be 
adapted.) The Videocorder accepts both telecast 
and ‘live’ material sho.t by the TV camera. No 
special lighting is required. Recorded tapes are 
interchangeable between same model video- 
corders. Editing facilities, tape duplication, pic¬ 
ture insertion, and sound dubbing on recorded 
tapes — tapes are inexpensive and reuseable 


(one provided). The unit being all solid state, it 
is lightweight and portable, operates on 240-volts 
A.C., compatible with Australian TV standards 
(C.C.I.R.). 

Videocorder model CV-2100 CE, $895. 
Camera model VCK-2100 CE, $420. 

Receiver monitor model CVM-51 UETP, $307. 

‘All prices inclusive of Sales Tax. 


DISTRIBUTORS: JACOBY, MITCHELL & CO. PTY. LTD., 
SYDNEY, MELBOURNE, BRISBANE, ADELAIDE 
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adjustments to permit exclusion of 
momentary out-of-limits readings. 

The rhythmic beat of the heart is 
intrinsic to heart muscle and needs no 
external trigger. Animal hearts excised 
from the body and maintained in an 
appropriate nutritional medium have 
been experimentally kept beating for 
years. While all heart tissue has in¬ 
trinsic rhythmicity, the rate of intrinsic 
contraction varies from place to place 
within, the heart. That area with the 
fastest intrinsic rate normally sets the 
pace, and is known as the pacemaker. 
This area is usually at a particular site 
in the right atrium of the heart. 

The normal pacing impulse spreads 
through the heart, as indicated in the 
diagram, in about 0.3 seconds at the 
usual rate of 60-100 per minute and 
produces a cardiac cycle waveform at 
the surface of the body (figure 1). 

In some abnormal situations, the 
natural site of pace origin may be dis¬ 
placed, and in many such cases the 
normal synchronism of successive heart 
actions will be disturbed. The effect is 
serious; it is to reduce the heart out¬ 
put, which we cannot monitor simply. 
It is likely to be accompanied, how¬ 
ever, by changes in heart rate and 
ECG waveworm. If these are moni¬ 
tored, an alarm will occur in these 
cases and the attending medical per¬ 
sonnel can determine the exact nature 
of the problem and act appropriately. 

It is often possible to stimulate the 
heart muscle artifically with an elec¬ 
trical impulse train from an electronic 
pacemaker. There are several varieties 
of pacemakers, each with special use¬ 
fulness. The pacing impulse may be 
applied through electrodes placed on 
the body surface. In other circum¬ 
stances the signal may be applied by 
passing a pacing catheter through a 
vein into the heart. Electrodes may also 
be surgically attached to an exposed 
heart. Self-powered artificial pace¬ 
makers may even be surgically implant¬ 
ed, as prosthetic devices. 

The pacing impulse has a duration 
of about 2 milliseconds. Hewlett-Pack¬ 
ard pacemakers deliver a constant cur¬ 
rent pulse whose amplitude can be ad¬ 
justed from several milliamperes for 
internal electrodes to over 100mA for 
external electrodes. The impulse rate 
is adjustable from 50 to 150 pulses per 
minute, 70ppm being a typical selected 
value. For patient safety, the pacing 
impulse is delivered from a floating 
output having low capacitance to the 
equipment cabinet. In some Sanborn 
monitoring equipment, a pacemaker is 
integrated into the same package with 
the monitoring equipment, as well as 
being designed as a separate unit. 

A more serious disturbance in the 
synchronous sequence of heart action 
is known as ventricular fibrillation. It 
may result from coronary occlusion, 
from electric shock, or from abnorma¬ 
lities of body chemistry. Ventricular 
fibrillation is a gross defect in syn¬ 
chrony of contraction among the 
muscle fibres of the lower chambers 
of the heart. The heart is in a state 
in which the muscle fibres contract so 
asynchronously as to “twitch” ineffec¬ 
tively. The situation requires immedi¬ 
ate counter-measures, since a fibrillat- 
ing heart cannot effectively pump 
blood. It is hardly possible to distin¬ 
guish between this condition and a ces¬ 
sation or arrest of electrical activity 
without an electrocardiagram. It is im¬ 


portant to make the distinction since 
treatment, which must be immediate, 
is different. With an electrocardia¬ 
gram, however, the distinction can 
quickly be made from the waveform. 

In fibrillation, the fundamental 
problem is that the heart muscle fibres 
are continually stimulated by adjacent 
cells so that there is no synchronised 
succession of rest (or repolarised) and 
active (depolarised) states among the 
cells. Consequently, control over the 
normal sequence of cell action cannot 
be captured by ordinary stimuli, in¬ 
ternal or external. 

To overcome the random electrical 
activity that characterises fibrillation, 
a high-amplitude external electrical 
pulse (counter-shock) has been found 
effective. The counter-shock depolarises 
all cells simultaneously, allowing the 
muscle cells then to recover (repola¬ 
rise) to the rest condition simultane¬ 
ously. Now there is a good chance 
some portion of the heart’s naturally 
rhythmic tissue will initiate synchron¬ 
ous functioning, hopefully the natural 
pacemaker centre. 

Less severe heart irregularities, such 
as “atrial fibrillation” (which involves 
the receiving chambers rather than 
the pumping chambers) and “ventricu¬ 
lar tachycardia” (dangerously fast but 
not entirely ineffective pumping) are 
two other arrhythmias which mav re¬ 
spond to judicious use of the defibril¬ 
lator. 

In these cases, where heart effici¬ 
ency is only partially impaired but 
where the heart still has a definite 
cycle, timing of the counter-shock is 
required. Counter-shock must not be 
applied during certain vulnerable por¬ 
tions of the cardiac cvcle when the 
cells are repolarising and when an ap¬ 
plied electrical impulse could initiate 
new arrhythmias. Suitable circuitry is 
included to enable the operator to de¬ 
termine in advance at what point in 
the cardiac cycle the eauipment will 
automatically trigger the counter¬ 
shock. 

The defibrillator provides up to 400 
joules in a single pulse. The DC 
energv is stored in a 16-microfarad 
capacitor at voltages up to 7.1KV. A 
high-voltage relay switches the capa¬ 
citor from the charging circuit to the 
patient electrode. A 0.1 henry induc¬ 
tor in series with the patient circuit 
controls the peak amplitude and dura¬ 
tion of the discharge current wave¬ 
form. The result is a slightly under¬ 
damped waveform with a duration of 
about 5 milliseconds. 

The patient electrodes are large 
discs about 3in in diameter. They are 
designed as either flat or concave sur¬ 
faces for external chest or internal 
direct application to the heart. On 
the chest the electrodes are placed in 
such a way that the defibrillating pulse 
traverses the heart. Electrolyte is used 
between the discs and the body tissue 
to provide uniform current density. 
Blood pressure measurement on 
patients under intensive care is import¬ 
ant since adequate pressure is necessary 
to perfuse or force a supply of blood 
through the body’s vital organs. With¬ 
out adequate perfusion, the organs 
function improperly and consequent de¬ 
terioration in the body systems can 
eventually lead to death. The heart is 
the pump in the circulatory system, 
forcing blood into arteries at typical 
mean pressures of 100mm Hg. 

ELECTRONICS 


Medical Instrumentation 



Sanborn monitoring array in¬ 
cludes electrocardiograph 
and pacemaker with other 
monitoring equipment. It is 
usually located at the pati¬ 
ent's bedside . 
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Defibrillator produces up to 
400 joules in a DC pulse 
typically applied to the heart 
through the chest wall. 



Blood pressure monitor ar¬ 
ranged with high and low 
limit alarms . 
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Body temperature and res¬ 
piration rate monitor. 
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To guarantee you 
top_performance every 

IWIini'ffproduced is 
individually tested to meet 
the highest specifications for 
response and power handling 



We do it to give you the ultimate 
performance! Mini-fi is a great 
miniature speaker system from 
many points of view. It has the 
superb wide response, remarkable 
bass development and brilliant 
transients to delight the connois¬ 
seur of fine sound. It looks distinc¬ 
tive in any situation, and it’s small, 
really small — just 14" x 8" x 8". 
Mini-fi’s are individually checked 
as they come off the production 
line to ensure that each and every 
one surpasses the published speci¬ 
fications. With a response from 
38Hz to 19,000Hz (±6db) and a 
power handling capacity of 15 
Watts RMS Mini-fi is the ideal 
miniature system for your most 
exacting requirements. 

Hear a great miniature speaker 
system in action — listen to Mini-fi 
at your quality audio dealer. If 
possible make it today! 


® Registered trade mark 



Plessey Components 

Rola Division The Boulevard 
Richmond Victoria3121 Telephone42 3921 

NSW Plessey Components Rola Division PO Box2 Villawood 2163Telephone 72 0133 AC89 
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Arterial pressure rises sharply with 
each contraction of the heart then 
drops off more slowly. The maximum 
is called “systolic,” the minimum 
“diastolic” pressure. Typical values 
might be 120 and 80mm Hg. This 
pressure drop is mainly the result of 
flow resistance in the small muscular 
arterioles of the circulatory system. 
These arterioles precede and selectively 
regulate flow through the capillary sys¬ 
tem consisting of very small thin-walled 
vessels where nutrients, gases, etc., are 
exchanged between the blood stream 
and body cells. 

Blood pressure is most commonly 
measured with the sphygmomanometer, 
a pneumatic cuff encircling the upper 
arm with an inflatable section in con¬ 
tinuity with a pressure indicator. This 
may be a mercury column or a 
mechanical gauge. The cuff is inflated 
to a pressure exceeding that of the 
blood in the large brachial artery of 
the arm. The applied pressure is trans¬ 
mitted through the tissues of the arm. 
collapsing the contained vessel’s pliable 
wails. Pressure is then gradually re¬ 
leased from the cuff while the examiner 
listens to a stethoscope bell placed over 
the brachial artery beyond the cuff. 
When pressures within the cuff have 
dropped to levels just below the peak 
(systolic) pressure in the artery, a brief 
jet of blood squirts through the com¬ 
pressed segment. Since this spurt is 
at high velocity, and is turbulent, it 
can be heard at the stethoscope. As 
long as the vessel is compressed, jets 
will only intermittently squirt through, 
each associated with a pumping cycle, 
and the turbulence will continue to be 
heard as pressure decreases. When the 
vessel is no longer significantly restrict¬ 
ed turbulence ends and the sounds dis¬ 
appear. The cuff pressure at this time 
is taken to be the diastolic pressure. 

The sphygmomanometer technique is 
only accurate to about 15%. Further, 
the measurement is an intermittent one. 
and there are discontinuities in the 
blood pressures obtained. Lastly, and 
most severely, the technique is often 
inapplicable at the low blood pressures 
that occur in shock, when readings are 
most needed. There is, then, an im¬ 
portant requirement for a blood pres¬ 
sure measurement technique without 
these disadvantages. 

For continuous and accurate blood 
pressure measurement, a small sterile 


hollow fluid-filled tube is inserted 
directly into a suitable artery or vein. 
These tubes (catheters) are led to a 
pressure-gauge from which direct in¬ 
travascular blood-pressures can be mea¬ 
sured. 

The fluid pressure transducer in Hew¬ 
lett-Packard monitoring systems is a 
magnetically coupled device working 
into carrier amplifier circuitry to ob¬ 
tain a calibated pressure-voltage out¬ 
put. This voltage contains pressure 
waveform information and can be dis¬ 
played on an oscilloscope or recorder. 
The waveform is processed by peak de¬ 
tection circuitry to detect and hold the 
systolic and diastolic levels for meter 
presentation. As on the heart rate 
meter, threshhold limits can be set to 
provide alarms should either systolic 
or diastolic pressures exceed the limits 
selected by the physician. 

Venous pressure instrumentation is 
carried out in a similar way, but the 
equipment must be an order of mag¬ 
nitude more sensitive, to work at the 
lower pressure levels. Venous pressure- 
measuring equipment does not use peak 
detection circuitry, since an average 
pressure reading is normally desired. 

When using the direct-pressure tech¬ 
nique, several precautions must be 
taken. Accidental rupture of the fluid 
system which would result in a loss 
of blood from the system must be 
avoided; one must avoid clotting at 
the catheter tip, and the introduction 
of infection. Clotting is prevented by 
keeping the transducer and catheter 
free of blood and filled with a saline 
solution containing an anti-coagulant 
agent. Occasional flushing of small 
amounts of saline into the blood¬ 
stream prevents clotting of blood at 
the catheter tip. Infection is minimis¬ 
ed by using sterilised materials and by 
topical antiseptic application around 
the puncture site. 

An indirect method of detecting loss 
of circulation uses a photoelectric 
plethysmograph (volume change sen¬ 
sor) to sense blood pressure pulsation 
in surface tissue. This device incorpor¬ 
ates a small light source and photo¬ 
resistive detector which senses modula¬ 
tion of light transmission through the 
ear. This modulation occurs in the 
red portion of the spectrum, resulting 
from a change in tissue blood volume 
as arterial pressure pulsates following 
each heartbeat. Although a pressure 



Figure 3. 


The natural heart impulse is in¬ 
itiated in the “pacemaker” 
portion (sinoatrial node) of the 
heart. The impulse spreads 
through the muscle as shown. 

waveform can be observed on an os¬ 
cilloscope or recorder, the technique 
does not lend itself to providing cali¬ 
brated pressure information due to the 
several uncontrolled variables that are 
also involved. The waveform can be 
fed to a cardiotachometer to obtain 
pulse rate, as an alternative to deriving 
rate from the ECG. 

Body temperature can be measured 
using a thermistor probe as the sen¬ 
sor. Thermistors are of suitable sen¬ 
sitivity, with resistances varying on the 
order of 3% per degree Centigrade. 
They are available with close toler¬ 
ances (within 0.1 deg. C) which makes 
calibration of instruments to individual 
probes unnecessary. They are also 
available in a variety of configurations 
for use at different body locations. 
Rectal, esophageal (throat), and axil¬ 
lary (underarm) locations are com¬ 
monly used. Since body temperature 
changes occur relatively slowly, in¬ 
strumentation of temperature measure¬ 
ment has its greatest value in cases 
where temperature management is 
critical or where frequent readings by 
manual means is too time-consuming. 
Oxygen supply to the vital organs 
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The Sanborn pacemaker has two current ranges Typical output current waveform from a pace- 

for use with chest electrodes or electrodes placed maker (chest electrodes). Current and repetition 

directly on the heart. rate are adjustable. 
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SIEMENS 



100,000 different miniature relays 
in the Siemens range 


Complete flexibility through interchange of coils, contact arrangements, 
contact materials, etc., permits Siemens to offer more than 100,000 different 
versions of miniature relays. The user can select a relay which will give optimum 
performance for every application at the most economical cost. 

Siemens miniature relays are made in Australia. Local production means 
constant availability and low prices. 

There are five basic types of Siemens miniature cradle relays: 

Type N Standard version for universal application 
P Polarized relay with two-position armature 
L Relay with long coil for low operating power 
W AC relay for direct connection to AC voltage source 
M Relay for special measuring applications 

A technical description of the various types was published In Siemens Electronic Components 
Bulletin, 2-67 and reprints are available on request. 


Siemens Industries Limited 


Melbourne: 544 Church St., Richmond, Vic. 42 0291 
Sydney: 8 Mount St., North Sydney. N.S.W. 92 0966 
Brisbane: 294 St. Paul's Terrace, Fortitude Valley. 51 5071 
Newcastle: 16 Annie St., Wickham, 61 4844 
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is a continuous requirement the body 
meets by maintaining proper gas levels 
in the blood stream through respira¬ 
tion and by delivering an adequate 
supply of the oxygenated blood to the 
vital organs through the circulatory sys¬ 
tem. Since continuous measurement 
of blood oxygen has so far been im¬ 
practical, physical chest expansion is 
detected to indicate respiration. Re¬ 
spiration rate is derived, and presented 
as an indicator; at least it shows that 
the respiration part of the respiration/ 
circulation cycle is going on. A sen¬ 
sitive displacement transducer is used 
as the sensor, driving tachometer cir¬ 
cuitry which indicates respiration rate 
on a meter. 

In the management of critically ill 
patients, it is frequently not enough 
just to be aware that an abnormal 
event has occurred. It may also be 
of much importance to be able to go 
back and review information leading 
up to the time when the abnormality 
was detected, i.e., to re-examine in de¬ 
tail a record of the abnormal event. 
It is possible to accomplish this with 
continuous recording, either on written 
record or magnetic tape, but at the ex¬ 
pense of accumulating excessive data. 
However, a continuous-loop tape re¬ 
corder can store information for a 
given period and then erase and reuse 
the tape on a continuing basis. 

The Hewlett-Packard 780 Series tape 


This central station in an intensive care medical unit supplements 
the bedside monitoring instrumentation (seen in the background) 
with a Sanborn/Dymec data acquisition system (left) and typewriter 
printout system (centre). Data are sometimes digitally recorded for 
computer processing. 


delay can be pre-programmed to re¬ 
spond to an alarm situation in one of 
two modes. One model automatically 
starts a direct-writing recorder (heated 
stylus recorders are normally used) 
upon detection of the alarm, thereby 
recording information coming off the 
tape just prior to erasure. These data 
are delayed in time by the length of 
the loop, typically 40 seconds. After 
the tape has completed one full loop, 
the data recorder on the loop at the 
time of the alarm will just begin to 
be recorded on the paper recorder. This 
recorder continues writing for a fixed 
period, typically 10 seconds, and then 
automatically shuts off. Thus, the 
written record is 50 seconds in length, 
containing 40 seconds of before¬ 
alarm information and 10 seconds 
after. The tape loop, meanwhile, has 
not stopped but continues to write, 
store, read out and erase. 


A typical central station patient monitoring equipment . Heart wave¬ 
forms are displayed on the large screen CRO. Alarm equipment is 
also provided to signal low or high heart rates and other data. 


used for ECG and blood pressure on a 
single patient or an ECG from each of 
two patients. Depending on the type 
of installation, the device can be 
located either at the patient’s bedside 
or at the central station. 

Patient-monitoring equipment is un¬ 
questionably destined more and more 
to play a large and important role in 
the hospital care of the seriously ill. 
Even though the use of such equip¬ 
ment is in the growth stages, some 
notable results have already been 
obtained. Medical directors are sure 
that tens of thousands of lives each 
year will be saved through wider use 
of intensive care programs employing 
patient-monitoring equipment. 

The speed with which moniicring 
equipment is being put to use in hos¬ 
pitals is limited by the need for special¬ 
ised personnel. The usefulness of the 
equipment has been demonstrated but 
the interpretation and profitable use of 
the information it provides requires 
suitable training and retraining on the 
part of the medical unit staff. The 
necessity for training programs is being 
accepted and re-emphasised by hospital 
personnel and it is not unrealistic to 
expect that virtually every major hos¬ 
pital will employ patient monitoring in 
special-care units in the foreseeable 
future. 
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The second mode of loop operation 
is to automatically stop the tape loop 
shortly (typically 10 seconds) after 
occurrence of an alarm. After stopping, 
assuming again a 40 second tape 
length, the tape contains 30 seconds of 
data prior to alarm and 10 seconds 
after. This tape can now be played 
back at will on a paper recorder or 
oscilloscope without erasing the data. 
In this mode, the data are retained on 
tape for further use, but manual inter¬ 
vention by an operator is needed to 
obtain a written record and to restart 
the tape loop. Since the tape loop is 
packaged in the form of a plug-in 
cartridge, a loop that is stopped and 
holds alarm information can be re¬ 
placed with a fresh cartridge and re¬ 
viewed at a later time. 

The instrument has a capacity of 
two data channels. These might be 
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NEW SEMICONDUCTOR DEVELOPMENT 



Magnetodiodes pictured with a pencil 
point for scale purposes and (inset) en¬ 
larged view of a single unit. 


SONY ANNOUNCES THE 

MAGNETODIODE 


The Sony Corporation of Japan has released informa¬ 
tion of what it calls a "revolutionary new semiconductor 
device." This is a magnetosensitive semiconductor 
which it has called the Sony Magnetodiode. Sony claims 
the new device has a very much higher sensitivity than 
currently available Hall elements, but can be produced 
at low cost. 


The Magnetodiode was invented by 
Mr Toshiyuki Yamada of the Sony 
Research Laboratory. Current flow 
through the device is controlled by an 
external magnetic field. It is expected 
that the low cost and high sensitivity 
of the device 'will allow it to be used 
in miany applications in both the con¬ 
sumer products and industrial products 
fields. At a press conference where 
the new device was unveiled, a Sony 
executive said the Magnetodiode would 
open up new possibilities (for the ap¬ 
plication of magneto-electrical servo 
control systems, and that the company 
had already succeeded in adopting its 
principle into transistor devices and 
various solid-state switch elements. 

At this press conference, Sony de¬ 
monstrated magnetic detectors, brush¬ 
less DC motors, proximity switches, 
non-contact switches and non-wearing 
volume controls incorporating the new 
Magnetodiodes, and stated that there 
were many more practical applications 
for the device. 

The basic structure of an SMD is 
shown schematically in figure 1. The 
region 44 i” is a rectangular strip-shaped 
body of substantially intrinsic semi¬ 
conductor, in which the carrier concen¬ 
tration is low and can be appreciably 
modulated by injection. The regions 
p-f and n-f contain high concentra¬ 
tions of acceptors and donors respec¬ 
tively, to facilitate efficient double in¬ 
jection of holes and electrons into the 
i-region. The distance between the p+ 
and n-f regions is made several times 
larger than the ambipolar diffusion 
length. The zone “r” is formed locally 
either by mechanical means at the sur¬ 
face, or by diffusion of certain impuri¬ 
ties into the bulk of the i-region so that 
the combination of non-equilibrium 
electrons and holes takes place much 
more rapidly here than in the remain¬ 
der of the i-region. 

The magnetosensitivity of the SMD 
is due to the change in the mean ef¬ 
fective lifetime of the injected carriers 


resulting from their travelling paths be¬ 
ing deflected by the applied magnetic 
field. 

It is known that the double injec¬ 
tion current which flows in a forward 
biased long p-i-n structure is an in¬ 
creasing function of the effective life¬ 
time for a given bias voltage. When 
a magnetic field H-}~ is applied, 
the paths of injected electrons and 
holes are both deflected towards the r- 
zone, where they will more readily 
recombine and cause a sharp decrease 
in mean lifetime. This simulates an 
increase of diode resistance. On the 
contrary, when a magnetic field H— 
is applied, the injected carriers are de¬ 
flected away from the r-zone. There¬ 
fore the mean lifetime is prolonged 
and the current will increase, simulat¬ 
ing decreased resistance. 

SMDs of different sizes and of dif¬ 
ferent designs can also be produced 
without incurring loss of sensitivity. 

A current-voltage characteristic of an 
SMD with no magnetic field applied 
is illustrated by curve (a) in figure 3. 
It is similar to that of conventional 


p+ i " + 




Figure 2 
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semiconductor diodes. However, when 
a magnetic field is applied in the direc¬ 
tion shown by the solid arrow, desig¬ 
nated H-f- in Figure 1, the forward 
current will decrease a$ shown by 
curve (b) in figure 3. Conversely, the 
current will increase as shown by curve 
(c) when the magnetic field H— is 
applied in the opposite direction. Ap¬ 
plied magnetic fields have little effect 
upon the reverse current of the diode. 

Figure 4 (a) shows a simple circuit 
arrangement for a single-type SMD. 
If E=9V. R=3Kohm, typical values 
of V are: 

V(H=0)=4.5V 

V(H=-flKOe) — V(H=0) = 1.2V 

V(H=0) — V(H= — IKOe) = 0.7V 

However, since the resistance of the 
SMD is susceptible to temperature 
changes, this circuit arrangement may, 
in practice, be useful mainly in detect¬ 
ing alternating or pulsating magnetic 
fields in relatively limited temperature- 
range applications. 

To make up for such temperature 
dependence, a pair of similar SMDs 
may be arranged in series as shown in 
figure 4 (b). When a constant voltage 
E is applied across the pair, the centre 
potential Vm without magnetic fields 
is substantially E/2 at any tempera¬ 
ture. In this arrangement, for a given 
magnetic field, the resistance of one 
of them will increase while that of the 
other will decrease. The incremental 
change of Vm with an applied mag¬ 
netic field of IKOe is typically 1.5V 
for E = 9V. 

A bridge-type four-terminal arrange¬ 
ment as shown in figure 4 (c) provides 
a device which is similar to a Hall 
element. The sensitivity of this ar¬ 
rangement is typically 1 V/mA.KOe, 
which is a remarkable figure compared 
with the value of 0.0001 to 
0.01 V/mA.KOe for currently available 
Hall elements. 
















Design and performance 

SMD’s are made of a substantially 
intrinsic germanium strip of approxim¬ 
ately 3.0 x 0.6 x 0.4 mM. They 
may be available in a variety of types 
such as a single-type with silicon resin¬ 
coating, a single-type housed in an 
epoxy mold, a pair-type mounted on a 
ceramic or ferrite header, a pair-type 
sandwiched with magneto-permeable 
ferrite yokes and housed in an epoxy 
case, a bridge-type mounted on, a cera¬ 
mic or ferrite header, and so on. 

Among these arrangements the pair- 
type SMD is the one which may be 
most conveniently used. Therefore 
some characteristics pertinent to this 
unit are described below. 

Bias voltage and power dissipation 

Due to the inherent non-ohmic 
nature of the device, the output is 
somewhat superlinear with respect to 
applied voltage as shown in figure 5. 
When large output is desired, bias 
voltages may be applied in pulses in 
order to minimise power dissipation 
and Joule heating. Maximum allow¬ 
able dissipation is about lOmW to 
50mW depending on ambient tempera¬ 
ture and heat-sink structure. 

Linearity and dynamic range 

The response is linear up to about 
5000e field and gradually saturates 
beyond this point. Typical noise level 
is equivalent to about 5 x 10" 2 Oe 
input. Therefore the dynamic range is 
about 80dB (Figure 6). 

Frequency response 

Frequency response is flat from 
steady field to about 10kHz in the 
present sample. Flat response up to 
100 KHz has been obtained in smaller 
samples. (Figure 7). 

Temperature dependence 

Sensitivity and the current/tempera¬ 
ture dependence are shown in figure 8. 
It is possible to obtain, with suitably 
chosen material and dimensions, prac¬ 
tically temperature-independent sensi¬ 
tivity in the temperature range of 
-10°C to 50°C. 

Very high sensitivity of the SMD 
enables it to be conveniently incorpor¬ 
ated in any magnetically activated con¬ 
trol system whose functions are based 
on detection of low-level magnetic 
fields. This would be clear from the 
fact that a direct output sufficient to 
drive a meter or other control circuits 
can be obtained by fields of less than 
IKOe. Such weak fields may be easily 
produced by a low-cost ferrite magnet 
or by a small-sized electromagnet. 
Another advantage is that the SMD 
is made of readily available german¬ 
ium or silicon and is fabricated by 
techniques well-established in the field 
of transistor production. Thus, it can 
be produced at low cost, and it is 
possible that magnetosensitive devices 
may now find more application in in¬ 
dustrial and practical fields, where pre¬ 
viously the high cost of available de¬ 
vices has been a limiting factor. 


Sony has filed more than 100 patents 
on the Magnetodiode and its related 
developments in many parts of the 
world. Inquiries in Australia should 
be addressed to the Sony distributors, 
Jacoby, Mitchell and Co. Pty. Ltd., 
469-475 Kent Street, Sydney, N.S.W. 
2000. B 




Figure 4 




Figure 5 


Figure 6 


JY(dB) 
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CABLE & WIRELESS TO BUY EARTH STATIONS 


Orders for two satellite earth stations which will form part of the Intelsat communi¬ 
cations network have been placed with The Marconi Company, of U.K. The contract, 
worth over £2 million sterling, is one of the largest ever placed in Europe for this type 

of equipment. 


The stations will be installed at Bah¬ 
rain, on the Persian Gulf, and at Hong 
Kong. Cable and Wireless Ltd. will 
operate the stations as part of the 
global scheme which will provide tele¬ 
phone, television and data links via 
satellite, as exp;ained in the May, 1967 
issue of “Electronics Australia.” (See 
Story, “Moree Satellite Earth Station.”) 

Each of the Cable and Wireless Sta¬ 
tions is to be fully steerable with mode 
conversion scanning for automatic 
satellite tracking. They will be suitable 
for operating with either synchronous 
or non-synchronous satellites. 

In both stations new electronic tech¬ 
niques have been incorporated to 
achieve complete reliability and the 
highest standard of performance. Major 
equipment throughout the system is 
duplicated and coupled to 'a highly 
versatile monitoring system giving a 
theoretical mean time between system 
failures of the order of 2,000 hours. 

Each station will have facilities for 
the transmission of up to four carrier 
signals and the reception of up to 32. 
Each of these carriers may have a capa¬ 
city of 24, 60 or 132 separate com¬ 
munication channels. Initially Hong 
Kong will be equipped for the recep¬ 
tion of eight carriers, each with a 
standby. Bahrain will be equipped for 
the reception of four carriers, each with 
a standby. Only the Hong Kong 
station is expected to handle television 
signals although Bahrain could have 
the facility added at a later date. 

Aerial systems at Bahrain and 
Hong Kong are almost identical, the 
difference being in the structure of 
the Hong Kong aerial which has 
to withstand 2I0mph typhoons. Each 



is “fully steerable” allowing the dish to 
be pointed over a hemispherical area 
of sky. 

The aerial structure is mounted on 
a concrete tower with iaocess provided 
by a staircase built up through the 
structure. A large proportion of the 
electronic equipment and test monitor¬ 
ing facilities will be installed in the 
tower, apart from the low noise ampli¬ 
fier section which will be at the back 
of the dish. 

Two sets of recirculating ball screws 
are employed to move the dish through 
92° in elevation. Hemispherical cov¬ 
erage is obtained by turning the dish 
in azimuth through more than 360°. 

Balance weights are carried from 
the rear of the dish and lact as a 
counterbalance so that the centre of 
gravity of the system passes through 
the main elevation bearing. 

The tracking accuracy is 1.2* of 
arc in any direction at low wind 
speeds. The system achieves a tracking 
accuracy of 1.8* of arc in winds of 
50mph, gusting up to 70mph. Only 
at wind speeds above this very high 
value, would the system have to cease 
Operations. 

The transmitter. The transmitter 
is designed to provide peak saturation 
at the 12KW level, although opera¬ 
tionally a figure lower than this will 
normally be employed. Two travelling 
wave tubes (TWTs) are used, one of 
the first times that this device has been 
employed at such high powers with 
wide bandwidth signals. Marconi be¬ 
lieve that the TWT is more reliable 
than klystrons in this application and 
it has the advantage of requiring no 
mechanical tuning. 

The TWTs are connected in series, 
each stage having a gain of approxi¬ 
mately 30dB throughout the entire 
civil satellite transmission band of 
5,925MHz to 6,425MHz. These are 
capable of multiple carrier transmis¬ 
sion. A modular approach has been 
used to allow further facilities to be 
added at a later date. 

The receiver. The receiver will cover 
the complete satellite communications 
band from 3700MHz to 4200MHz, 
which includes all possible signals from 
both the Intelsat II and III type 
satellites. The basis of the receiving 
system will be a parametric amplifier 
mounted on the back of the dish 
structure. It is capable of amplify¬ 
ing the minute signals from space with 
a minimum generated noise over a 
wide bandwidth of 500MHz. This per¬ 
formance will he very close to the 
present-day achievable limit. 

The parametric amplifier will consist 
of three identical gallium arsenide var¬ 
actor diode stages, connected in cas¬ 
cade. These three stages will be mount¬ 
ed, together with their associated eir- 

A model of one of the Cable 

and Wireless satellite earth 

stations to be built by The 
Marconi Company . 


cuitry, inside a low temperature enclo¬ 
sure. This is a closed-cycle cryogenic 
system which will use gaseous helium, 
operating at approximately—257 deg., 
close to the liquid helium tempera¬ 
ture. This system has the advantage 
that it will operate for long periods 
without any need for topping up. 

Elach of the three stages will be fed 
from a klystron pump source through 
a three-way passive splitter. These 
klystrons and a travelling wave tube 
will be the only part of the receiving 
system which does not use completely 
solid-state components. It will provide 
30 milliwatts of pump power at a 
frequency of 34GHz. 

The miain and standby parametric 
amplifiers will be mounted in separate 
containers inside the low noise receiv¬ 
er cabin behind the aerial vertex, and 
will be readily accessible for mainten¬ 
ance. Each container will be complete¬ 
ly removable for servicing, without 
affecting the other. 

A low noise TWT amplifier 
will form the second matin amplifying 
stage in the receiver, and this will also 
be mounted on the back of the aerial 
structure, in the same package as the 
parametric amplifier. The TWT has its 
own power supply unit and operates 
from the mains. 

After amplification at the receive 
frequency, the signal will be convert¬ 
ed to the intermediate frequency of 
70MHz, using a balanced diode mixer 
with a crystal controlled local oscilla¬ 
tor. 

The output of the low noise ampli¬ 
fying system will be passed into a pas¬ 
sive splitting network with 32 outlets, 
thereby separating the received chan¬ 
nels. The outlets are connected to 
separate frequency down-converters 
and on to further intermediate fre¬ 
quency amplifiers. 

All equipment in the transmitting 
and receiving chains will be duplicat¬ 
ed in standby chains, and failure of 
any part of the active systems will be 
covered by the substitution of the 
appropriate section of the standby sys¬ 
tem. The system will be divided at 
the output of each of these sections. 
A loss of output at any of these points 
will operate the changeover switches, 
to restore the service. The slowest of 
these switches — the waveguide 
changeover in the transmitter chain— 
will take approximately 120 millisec¬ 
onds to effect a changeover. 

The complete station will be con¬ 
trolled from a central control room. 
All the supervisory -and control equip¬ 
ment will be located there and dis¬ 
plays will indicate -the state of all parts 
of the system, showing which chains of 
equipment are in service and which 
are on standby. 

Extensive monitoring, control and 
test facilities will be provided at the 
operational control console and these, 
together with the automatic change- 
over facilities, will ensure the effici¬ 
ent -and continued running of the com¬ 
plete station at all times. ■ 
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MICRO TONE ARMS OFFER OUT¬ 
STANDING VALUE! 

Designed to track effortlessly with the 
most sensitive and delicate cartridges, 
Micro arms accept SME and ORTOhON 
head shells without modification. The 
Micro head shell accepts any standard 
V 2 " mounting cartridge. Vertical and 
horizontal movement is almost friction- 
free — tracking pressure is adjustable 
from 0.5 grams. Model MA88 (16") is 
priced at $35.50. Model MA77 (14") and 
MA77S (12") are only $29.50. Encel prices 
include sales tax. 

LIFT NOW AVAILABLE FOR MICRO ARMS 

A tailored lifting/lowering device is now 
available for all Micro arms. 

Easily fitted, pneumatically |?f| 

dampened action ...... . . . 4 &O.OU 


NEW SOUND MODEL SAQ-203 SOLID 
STATE MAG. SENS. STEREO AMPLIFIER 
. . . ONLY $64.50! 

Measuring only 10%" x 4". the SAQ- 
203 is rated at 6 watts R.M.S. in each 
channel and has a frequency response of 
30-20,000 Hz. Input sens, is 3 mV. for 
magnetic cartridges. An attractive die-cast 
front panel surrounds all essential controls. 
18 low noise transistors. Headphone jack, 
scratch filter and mode 
switch are standard. In- CA 

eluding Sales Tax . $Q4«9U 


w 


SOUND MODEL SAQ-505X — HIGH OUT¬ 
PUT STEREO AMPLIFIER FOR $109.50! 

Power output of the 505X is 25 watts 
R.M.S. in each channel into an 8 ohm 
speaker load. Frequency response is 20- 
20,000 Hz. plus or minus 1 dB. Sensitivity 
is 3 mV. for magnetic cartridges, all 
normal controls are provided as well 
as tumble switches for 
loudness. rumble,, tape C*i flQ KM 
monitoring etc.▼ 

TYPICAL TRADE-IN VALUATIONS ON 
A SAQ-505X 

Your Star SA-30 is worth a minimum of 
$50 as a trade-in on this fine amplifier 
. . . and it could be worth much more! 


WHARFEDALE SPEAKERS 

A complete range of world famous Wharfe- 
dale sound reproducers is always available 
at Encel Stereo Centres . . . write or 
call for an EMQ or a trade-in valuation. 
Models include Super 3, Super 5, Super 8, 
Super 10 RS/DD, Super 12 RS/DD, 
W12/FRS, W15/RS, PST/4, 8" Bronze 
RS/DD, 10" Bronze RS/DD, Golden 10 
RS/DD and the 12RS/DD. Complete en¬ 
closures available include the "DentoV 
and the "Super Linton”. 


AKAI RECORDERS . . . ASK FOR AN 
EMQ! 

All AKAI models are in stock . . . M9, 
X4, 3000D, X355, X300 and 1710. Trade-in 
valuations and end-user prices are more 
than just attractive at Encel Electronics. 


TRUVOX R44 PORTABLE AC RECORDER 

The R44 is extremely popular — it’s fully 
transistorised and features interlocking 
controls, a VU meter for positive indica¬ 
tion of recording level and an output of 
8 watts I.H.F.M. into- an 8 ohm speaker 
load. Three speeds — 7Vfe, 3% and 1% 
ips. Takes 7" spools. Frequency response 
is 40-15,000 Hz. ± 3 dB. at 7V2 ips. Wow 
and flutter is less than 0.15% at 7Vi ips. 
Independent microphone and radio/pickup 
controls allow easy mixing of program 
material. See the review in "Amateur Tape 
Recording”, Oct., ’66, and "Audio and 
Record Review", Aug., ’66. Ask for copies 
of reviews. Price to schools 
is only $129. Price inc. Sales <£*| gg 



NOW ... A PRECISION TONE ARM 
FOR ONLY $19! 

The Nikka-Lustre tone arm Model C.P.3 is 
a beautifully engineered instrument which 
will track down to % gram with suitable 
cartridges. An open-front head shell 
accepts all standard Va in. mounting cart¬ 
ridges — and the arm takes Ortofon and 
SME shells without modification. Minia- 
tu.e ball races are used throughout — an 
outrigger bias adjustment sets stylus pres¬ 
sure. A tailored lifting/lowering device is 
now available for this arm ($7.50). See 
the re.iew in "Electronics Australia", p. 
123, October, 1966. Write 
for copies. Encel price in- A4Q aa 
eluding Sales Tax . I **.UU 


THE COSMOS SW-30C ... A LOW PRICE 
HIGH QUALITY STEREO .AMPLIFIER! 

With an output of 8 watts R.M.S. or 15 
watts I.H.F.M. in each channel, the Cosmos 
SW-30C has a wide frequency response 
and speaker matching for 4, 8 and 15 ohm 
loudspeakers. Sens, for mag p.u. is 5 mV. 
Headphone jack. Earlier 
shipments sold very quickly. 

Including Sales Tax . 


$74.50 


HIGH FIDELITY STEREO HEADPHONES 
COST LESS AT ENCEL ELECTRONICS! 

Several wide range stereo headsets are 
in stock — and prices are as low as 
$9.50 for one high quality "Sonics” head¬ 
set. The popular "So'nics" Model HS-304 
is very comfortable and response is 
excellent. Cost is only $12.50. From P.M.L. 
in Sweden comes the "Pearl" headset 
... a particularly sensitive high impe¬ 
dance (400 ohms) type. This model is 
fitted with ear muffs for maximum comfort 
during lengthy periods of listening. 
Price is $19.50. All Encel 
prices include sales tax. C0 SjQ 


From ...... 


CASSETTE RECORDERS 

If you're looking for a cassette type re¬ 
corder, write or call at your nearest Encel 
Stereo Centre for an EMQ. We are not at 
liberty to reveal the current cash prices 
for popular cassette recorders through ad¬ 
vertising. 


IMPROVE STANDARDS WHEN RECORDING 
. . . DEMAGNETISE! 

Two types of tape head demagnetiser are 
available ... a single probe priced at 
$3.90 and the double probe at only $3.40. 
Both prices include Sales Tax. Recording 
heads may be demagnetised in 
a few seconds and tapes im- <£0 
proved considerably. From _ ^>0.41; 

THE NEW ORTOFON S-15 AND SL-15 
STEREO CARTRIDGES AVAILABLE AT ALL 
ENCEL STEREO CENTRES! 

World wide acclaim provides significant 
testimony to the outstanding performance 
of the new Ortofon S-15 and SL-15 series. 
Ask for an EMQ or a trade-in valuation. 

THE REVOX G36 PROFESSIONAL 2 OR 4 
TRACK STEREO AND MONO 
TAPE RECORDER 

Encel Electronics recommend this famous 
Swiss lecorder. Three motors are featured 
in this versatile two-speed professional 
quality recorder which takes IOV2 In. 
spools; ask for an EMQ or a trade-in 
valuation on your old unit. See Encel 
Stereo Centres for a Revox demonstration 
... the low price will pleasantly surprise 
you; a special price applies to professional 
users.,Ask for copies of reviews. 

CONNOISSEUR CLASSIC TURNTABLE 

Incorporating two slow speed synchronous 
motors, the Classic features a lathe-turned 
aluminium turntable. Speeds are 45 and 
33% r.p.m. Spindles are high quality car¬ 
bon steel, mirror finished — and soft 
rubber wheels disengage when not in 
use. Ask for copies of re¬ 
views. Encel price (Inc. 

Sales Tax) ... . 


$33.50 


SONY AND NATIONAL TAPE RECORDERS 

If you’re buying a tape recorder be sure to 
get an Encel price before you commit 
yourself elsewhere. Save yourself time, 

worry and cold, hard cash. 

MICRO DUST PICK-UPS 

This most effective record cleaner auto¬ 
matically removes dust and 
static charges as the record pa 

is being played .. yviUv 

GRACE TONE ARMS . . . FOR THE 
PERFECTIONIST! 

Two models of this sophisticated arm are 
available ... the 12" G-540L and the 14" 
G-560L. A gimbal type gyroscopic bearing 
is used — and the Grace arm will track 
suitable cartridges down to Va gram with 
ease. A super, light-weight head shell is 
supplied. Since this aim became avail¬ 
able at Encel Stereo Centres many fas¬ 
tidious enthusiasts have traded much 
more expensive arms of Continental 
origin. Encel prices inc. 
sales tax . . . G-560L <C*3M Cfi 

$42.50. G-540L .. 


NEW STOCKS OF PIEZO MICROPHONES 

Although extremely small in physical dimen¬ 
sions the Piezo DX75 is an excellent 
dynamic microphone and is ideal for use 
with any tape recording system. Dual imped¬ 
ance — 50 ohms and 50 R ohms. Sup¬ 
plied with a desk stand. Encel 

price including Sales Tax is $6.90 


TANDBERG TAPE RECORDERS 

Write now for an EMQ on the Tandberg 
"Series 12" and the Tandberg 6-4X. De¬ 
liveries are made strictly in sequence once 
a firm order has been placed . . . but 
demand still exceeds supply. 

SEE ENCEL STEREO CENTRES FOR THE 
COMPLETE RANGE OF 
SANSUI AMPLIFIERS! 

Sansui tuner/amplifiers are extremely popular 
in Australia. Models 220. 500A. 1000A and 
3000A are now in stock — and the prices 
are most attractive. Ask for an EMQ or a 
trade-in valuation on your old equipment. 



FROM CONNOISSEUR ... THE NEW AND 
HIGHLY SUCCESSFUL SAU-2 TONE ARM! 

With a revolutionary type of gimbal mount¬ 
ing with axis at 45°. the SAU-2 tone arm 
is both unusual and remarkably effective. 
Bias adjustment is automatic — playing 
weight is controlled by a rear counter¬ 
weight with a resilient backing to dampen 
the action. A lifting/lowering device is 
standard equipment — and the head-shell 
accepts all standard Vi in. mounting cart¬ 
ridges. A small set of scales are provided 
to set stylus pressure — they are ac¬ 
curate to 0.1 gram. Height of the arm 
is adjustable from % in. to IV2 in. This 
new Connoisseur arm will track down to 
V2 gram. Read the review of the SAU-2 
tone arm and. the Connoisseur Classic 
turntable in "Hi : Fi News", May, 1967, p. 
133-5. Write for copies. 

Encel price (including Sales rA 

Tax) is only .$£4.50 

CONNOISSEUR STEREO CARTRIDGE 
MODEL SCU-1 

Regarded as the finest ceramic stereo 
cartridge produced anywhere in the world, 
the SCU-1 will load any normal amplifier 
or tape recorder. Tip mass is 1 milligram, 
vertical compliance 8 x 10-“ cm/dyne, 
lateral compliance 12 x 10-“ cm/dyne. 
Audio quality is exceptional and includes 
a pleasant musical transparency. Ask 
for copies of reviews. 

Encel price including Sales 0Q 


IMCEL 

ELECTRONICS (STEREO) 
PTY. LTD. 


Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. Tel. 42 3762. 

Sydney Store: Ground Floor. 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563, 29 4564. 
Australia’s Greatest Hi-Fi Centre ‘Wholesalers ‘Trade-ins accepted 
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A Bass Gai 
Enclosure 
lor ELEC 



Built to handle the severe stresses imposed by the sounds from a bass 
guitar, this highly reliable unit has been designed to satisfy the rugged 
requirements of 60 watts of deep, rich sound. The enclosure contains four 
12" Hi-Flux speakers, type 12PQ with Alnico ring magnetic systems for 
maximum sensitivity and durability. Low resonance and controlled excur¬ 
sion make for the utmost in bass response. 




SPECIFICATION 

TYPE NUMBER 

Impedance 
Frequency Range 
Resonance 

Maximum Power Handling 
Magnet Material 
Flux Density 
Total Flux 
V.C. Diameter 
Mounting Hole Centres 
Maximum Depth 


50226/12PQ/15 
PRESTIGE FINISH 
15 ohms 
35-6000 Hzs 
40 Hz 
15 W 
Alnico V 
10500 gauss 
82000 lines 
i%" 

11%" P.C.D. 

6 %" 


21622/12PQ/15 
MANUFACTURERS TYPE 
15 ohms 
35-6000 Hzs 
40 Hz 
15 W 
Alnico V 
10500 gauss 
82000 lines 
1 %" 

113 / 4 " P.C.D. 

61 / 4 " 


53416/12PQ/8 
MANUFACTURERS TYPE 
8 ohms 
35-6000 Hzs 
40 Hz 
15 W 
Alnico V 
10500 gauss 
82000 lines 
1 %" 

11%" P.C.D. 

61 / 4 " 


►15'-* 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York Street, Sydney. 2 0233 




SPEAKERS 


DISTRIBUTED BY: 

ADELAIDE: Newton McLaren Ltd. 51 0111. 

BRISBANE: Chandlers Ltd. 310341. 

HOBART: Amalgamated Wireless (Australasia) Ltd. 3 3836. 
LAUNCESTON: Amalgamated Wireless (Australasia) Ltd. 2 1804. 
MELBOURNE: Amalgamated Wireless (Australasia) Ltd. 67 9161. 
Radio Parts Pty. Ltd. 30 1251. J. H. Magrath & Co. Pty. Ltd. 32 3731. 
PERTH: Amalgamated Wireless (Australasia) Ltd. 28 3425. 

Atkins (W.A.) Ltd. 21 0101. Carlyle & Co. (1959) Pty. Ltd. 21 9331. 
SYDNEY: Electronic Parts Pty. Ltd. 533 1277. 

George Brown & Co. Pty. Ltd. 29 7031. 


20 


ELECTRONICS Australia, June, 1968 







































LOCAL RADIO IN U.K. 


. . . an experiment in broadcasting 


From early days, broadcasting in Australia has been 
based on the concept of a national service provided by a 
government-sponsored body, with local needs being met by 
a number of privately sponsored stations serving exclusive 
communities. In the U.K., where the B.B.C. has operated 
only national networks for many years, an attempt is being 
made to set up local radio stations sponsored by local gov¬ 
ernments and supported by communal and business interests. 


As an initial experiment in local 
broadcasting, eight new radio stations 
have been established. The first of 
these stations to come on the air was 
Radio Leicester, which began operating 
on November 8, 1967. This was fol¬ 
lowed in the same month by Radio 
Sheffield and Radio Merseyside, and 
then by Radio Nottingham (January, 
1968), Radio Brighton (February, 
1968), Radio Stoke-on-Trent (February, 
1968), Radio Leeds (April, 1968), and 
Radio Durham (May, 1968). 

These stations will operate for a 
trial period of one year, after which 
the British Government will consider 
whether the scheme has been a success, 
whether to extend the local station 
network, and whether the stations have 
been run on the right lines. 

The new stations will provide the 
residents of large provincial cities and 
surrounding areas with a more person¬ 
alised type of radio program, catering 
specifically for the needs of the local 
community. Local news and sports 
coverage will be featured, and news 
readers and announcers will speak with 
the local accents, instead of the 
“standard English” used by the 
national program. Despite the small 
land area of the U.K., the main 
regions all have a particular dialect 
which is a part of everyday life. The 
B.B.C. announcer with his “Oxford” 
accent is a foreigner who has no part 
in the life of the local community. 

In 1959, Sir Ian Jacob, then the 
B.B.C.’s director-general, set up a com¬ 
mittee of senior staff to consider the 
whole future of radio. Many of their 
recommendations — the creation of a 
Music Program, for instance, and the 
extension of the Light Program—were 
carried out, but one proposal had less 
luck. This wias a public experiment 
in local radio. Although the idea was 
enthusiastically endorsed by the B.B.C. 
board of governors and by the Pilking- 
ton Committee on Broadcasting in 
1962, the government at that time 
decided to defer the matter. 

In the meantime, the B.B.C. had 
conducted 18 closed-circuit experi¬ 
ments in various parts of the country 
and convinced many influential people 
that local radio was both desirable 
and practicable. The experiments 
revealed ia wealth of interesting mate¬ 
rial. IP was amusing, informative, and 
sometimes inspiring and demonstrated 
how local radio could benefit the 
public, most of whom live in provincial 
communities. 

At the end of 1966, the Government 
issued a White Paper on Broadcasting 
authorising the B.B.C. to conduct a 


local radio experiment “in co-operation 
with local interests.” The White Paper 
stated that “local radio would provide 
a valuable service to 'Che local com¬ 
munity, by giving a new means of 
expression to its interests and aspira¬ 
tions.” 

About 80 local authorities and the 
B.B.C. held a conference on January 
27, 1967, to consider the next steps. 
Those authorities interested enough to 
finance a station were asked to apply 
to the Postmaster-General and from 
a large number of applicants, nine 
stations were chosen. One of them, 
Manchester, later withdrew its finan¬ 
cial support, after a change in the 
city council’s political control. The 
other areas confirmed their desire for 
a station 'and the experiment is now 
going ahead in eight localities. 

The eight local radio stations broad¬ 
cast daily from early morning to late 
at night. There are four or five hours 
a day of local programs at the peak 
listening times, and 12 hours or so 
selected from the four national radio 
networks. 

The local programs entertain and 
inform. They put into sound all that 
happens in the local community — 
news, sport, traffic, weather, industry, 
commerce, churches, entertainment, 
the arts, pop—everything of local inter¬ 
est. Listeners may hear their friends, 
their children, and any local person 
who has something interesting to say. 

All the local stations are low-"power 
FM stations operating in the VHF 
band and are intended to serve only 
the community of the area in which 
they are located. However, these com¬ 
munities differ greatly in numbers and 
area. While most of the stations will 
be broadcasting only to compact areas, 
comprising a city and its suburbs with¬ 
in a radius of between six to 10 miles, 
some stations will cover a much larger 
area. Radio Durham can be heard by 
the whole of the county, Radio Mer¬ 
seyside serves a population of nearly 
three million distributed over a 25- 
mile radius. 

The communities with local stations 
will find an additional benefit, besides 
the provision of special programs. The 
programs taken from the B.B.C.’s nat¬ 
ional services will be better received 
from the FM service of the local 
station than from the AM service 
which carries these programs. 

The cost of setting up and running 
these stations is by no means small. 
Figures provided by the B.B.C. show 
that the capital cost of setting up a 
station is in the region of £350,000 
($747,000) and the running costs 
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The warning notice in the 
studio building of Radio Leices¬ 
ter indicates that the station is 
on the air for the first time , on 
November 8, 1967, 

amount to just over £1,000 ($2,140) 
a week. Commercial interests, which 
have been pressing the Government for 
approval of a network of stations sup¬ 
ported by advertising, have claimed 
that they could do the job for less than 
this. The B.B.C. counter-olaims that 
they could not do so, if they were to 
give a full service of news and local 
information, and in any case, the 
B.B.C. local stations are able to use 
the best of the available material from 
the four B.B.C. national networks at 
no cost at all. 

The Government ruled that, as far 
as possible, the local stations should 
not be financed from the revenue col¬ 
lected by the B.B.C. from listeners’ 
licences but from funds made avail¬ 
able by the community for which the 
station was being operated. It also 
ruled that the money so supplied 
should not be shown as 'a charge on 
the local rates, but the local authority 
could use some of the money it spends 
on education, entertainment, cultural 
activity and publicity. The Govern¬ 
ment suggested that some local organ¬ 
isation which would benefit from local 
radio—principally industrial, commer¬ 
cial, cultural, religious, social and 
educational—might be induced to con¬ 
tribute money. 

For the eight stations so far estab¬ 
lished, the B.B.C. has paid the capital 
costs for the transmitter, studios, re¬ 
cording and technical equipment, 
building work, furnishing and vehicles. 
The running costs are being met by 
the local authorities who have agreed 
to sponsor the stations and by local sub¬ 
scriptions, with the B.B.C. guaranteeing 
any deficiency. If this system does not 
prove to be satisfactory, the Govern¬ 
ment will examine alternative means 
of finance. 

Each station is controlled by a Local 
Radio Council appointed by the Post¬ 
master-General in consultation with 
the B.B.C. A council has an average 
of 12 members chosen to give as wide 

(Continued on page 157) 
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of I C's for linear 
and digital applications • • • 


Our sales and applications engineers will be delighted 
to advise on your integrated circuit systems 
approach and needs. 

The numerical control group of the Applications 
Laboratory is specialising in sophisticated 1C 
system design. Can we assist you and is your 
Mullard 1C information up to date? 



Mullard-Australia Pty. Ltd. 
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TV developments—better definition, single-gun colour 


Edwin H. Hilborn, a section head at NASA's Electronics 
Research Centre in Cambridge, Massachusetts, U.S.A., has 
found a way to improve television picture quality without 
added bandwidth. He has also devised a CRT tube which 
gives a limited colour range from one gun and one phosphor. 


Hilborn noticed that the quality of 
individual motion picture frames looks 
worse than a moving presentation of 
the same material. The culprit is the 
film’s grainy emulsion. It occurred to 
Hilborn that a TV raster might be 
viewed as a sort of grain. But since 
the raster lines remain stationary from 
frame to frame, the eye cannot aver¬ 
age out the degradations as it goes 
with motion pictures. With the help 
of aerospace technologist, Lloyd E. 
Stevenson, he then figured out a way 
to make a raster move subtly. 

Instead of using the existing lock- 
ed-phase relationship between the hori¬ 
zontal and vertical oscillators, Hilborn 
and Stevenson elected to change the 
phase relationship slightly at the begin¬ 
ning of each frame. To maintain the 
correct positional relationships within 
the image, the circuit change was made 
both in the camera and monitor. By 
changing phase, the raster lines are 
raised or lowered a small fraction of 
their width on each successive frame. 
What the viewer sees is a display which 
fills in the blanks that formerly existed 
between the raster lines. Thus he sees 
more of the image, and his eyes can 
average out the grain as well. 

The change in TV circuitry is simple: 
existing equipment can be modified in 
any of three ways. A switchable de¬ 
lay line can be added to either the 
vertical or horizontal oscillators, and 
switched in and out on successive 
frames. A small bias (varied from 
frame to frame) can be applied to 
the vertical oscillator. Finally, bqth 
electrostatic and magnetic deflection 
could be used with one supplying 
normal deflection and the other the 
small added deflection necessary to 
slightly move the raster. 

Hilborn and Stevenson modified 
some closed-circuit television equip¬ 
ment and tested it for improved intel¬ 
ligibility. They found that the new 
system gave up to 70 per cent better 
readability than the standard raster for 
alphanumeric characters only two to 


four raster lines high. According to 
Hilborn, this occurs because the viewer 
sees the wheb picture every two frames, 
rather than having to look through 
dark areas between raster lines thus 
seeing only about half of the picture. 

The scheme improves resolution 
without needing more bandwidth. It 
could also be applied to commercial 
television without requiring changes in 
domestic receivers. Hilborn has found 
it possible to gradually change the 
phase between the vertical and hon- 
zontal oscillators in the receiver dur¬ 
ing the vertical retrace time. This re¬ 
quires a change in studio cameras and 
of transmitted synchronisation signals. 
The result would be clearer pictures 
on home TV sets. 

An interesting development in 
colour television is also reported by 
Hilborn,. In a text on CRT phosphors 
recently he found a caution that nickel 
contamination would ruin linear char¬ 
acteristics of a phospor by causing 
brightness variations. Hilborn decided 
to see exactly what would happen and 


came up with a phosphor which 
changed colour when beam currents 
were changed. The result; a one-gun, 
one-phosphor colour CRT. 

At its current stage of development, 
the tube spans a colour range from 
deep russet to pale greenish-yellow. Not 
only that, but better results are being 
posted daily as work continues. Full 
range colour presentation is the goal. 

There already are potential applica¬ 
tions for CRTs showing only two 
colours. Dual-beam oscilloscopes could 
display superimposed traces without 
confusion, radar scopes could show 
blips and alphanumeric data in separ¬ 
ate colours, and some available com¬ 
puter input-output consoles could be 
adapted to colour presentation with two 
character bits now used to control 
display brightness. 

Before any of these applications be¬ 
come realities, it will be necessary to 
produce a better match between the 
phosphor’s emission spectrum and the 
curve of the eye’s sensitivity in order 
to widen the apparent colour spectrum 
and to achieve balance among the 
colours. 

Defocusing is another problem. 
When beam current is changed, the 
beam may fan out and reduce display 
resolution. In a conventional colour 
tube, the deflection circuitry is finely 
tuned to a given beam current. With 
the new tube, current must vary, mak¬ 
ing this tuning more difficult. B 


Marconi large screen colour TV for simulators 


Illustrated is a 
large-screen colour 
television projector 
developed in the 
U.K. by the Mar¬ 
coni Company 
Ltd. for the latest 
type of flight simu¬ 
lator, designed for 
jet pilot training. 
For this develop¬ 
ment, the company 
has been cited in 
the Queen’s Award 
to Industry, for the 
fifth time. 
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Filament type lamps have now been added to the well-known range of neon 
and fluorescent Lumolite indicators and can be supplied in 6 volt, 12 volt, 24 
volt and 32 volt types. A variety of housing types and colours are available. 
Neon and fluorescent types can be supplied to operate from 70 to 415 volts. 


Available from all electrical trade supply houses. 

AUSTRALIAN & OVERSEAS AGENTS: 

Wm. J. McLELLAN & CO. PTY. LTD. 

THE CRESCENT, KINGSGROVE. 2208. N.S.W. 50 0111 


VICTORIA: 

I. R. H. GROUP SALES VICTORIA TASMANIA: W. P. MARTIN PTY. LTD. 
202 Bell Street, PRESTON. 480 1211 202 Argyle Street, HOBART. 


S. AUSTRALIA: COLLETT & CANT PTY. LTD. 
103 Halifax Street, ADELAIDE. 


W. AUSTRALIA: I. W. HOLMAN & CO. 

249 James Street, PERTH 

QUEENSLAND: K. H. DORE & SONS 
505-507 Boundary Street, BRISBANE 

ALSO TOWNSVILLE ANO ROCKHAMPTON 
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PRECISE TEMPERATURE CONTROL 
to 25-millionths of a degree 



A precision temperature-controlled water bath developed at 
the Radio Standards Laboratory of the National Bureau of 
Standards in the U.S.A. provides temperatures constant to 
±0.000025°C over a 24-hour period. 


Physical and chemical measurements 
that must be made in temperature- 
stable environments include molecular 
weight determinations, voltage com¬ 
parisons with standard cells, and 
energy measurements by several types 
of calorimeters. Microcalorimeters (de¬ 
vices for measuring minute heat 
changes) used at the N.B.S. Radio 
Standards Laboratory as the national 
standards of microwave power require 
especially stable temperature control. 

For this purpose, two N.B.S. scien¬ 
tists, N. T. Larsen and M. E. Harvey, 
recently developed a precisely con¬ 
trolled water bath that provides 
temperatures constant to within 25- 
millionths of a degree Celsius for a 24- 
hour period. This far exceeds the 
stability of any other known constant 
temperature system. 

Previously a water bath having a 
stability of 0.005° C was used at N.B.S. 
to control temperatures for calibration 
purposes. This, however, proved 
inadequate for new power standards. 
The N.B.S. scientists decided to design 
an improved water bath for which they 
set as a design goal a temperature 
stability of ±0.0001 °C, 50 times more 
stable than the existing bath. 

The system design that they finally 
selected isolates the temperature-con¬ 
trolled volume from major paths of 
energy exchange. It employs a tem¬ 
perature controller containing an AC 
bridge with inductively coupled ratio 
arms. All the bridge components that 
would be affected by temperature are 
located within the controlled-tempera- 
ture environment. The temperature 
stability of ±0.000025°C attained by 
this system is four times better than 
even the ambitious design goal. 

In the past year many of the N.B.S. 
microwave power transfer standards 
were calibrated in the new stable- 
temperature environment. These trans¬ 
fer standards, in turn, were used to 
make approximately 1,400 calibrations 
of primary laboratory standards sent to 
N.B.S. by industrial and military stand¬ 
ards laboratories. When returned, these 
laboratory standards are used in many 
thousands of routine calibrations and 
tests. 

The water bath design accelerates 
calorimeter equilibration by permitting 
rapid adjustment of the bath to the 
calorimeter internal temperature. Since 
this temperature may be either slightly 
above or slightly below the laboratory 
room temperature, the control system 
must be able either to heat the bath’s 
water or to cool it—pump heat from 
it—in maintaining the desired tempera¬ 
ture. The N.B.S. scientists chose 
evaporative cooling of water for the 
latter method, because it is compara¬ 
tively simple, is economical, and has a 


high coefficient of performance (ex¬ 
tracts much heat for the energy used). 

An important feature of the water 
bath is that the temperature-controlled 
volume is within a baffle tank, which 
is surrounded, for the most part, by 
water. A propeller circulates water up 
into the temperature-controlled volume, 
from which it flows radially outward 
and then down around the outside of 
the baffle tank. This places a layer of 
moving water around most of the con¬ 
trolled volume, where most of the heat 
exchange takes place. 

The bath can be operated, when used 


N.B.S. scientist 
Fred Clague low¬ 
ers an 18-26.5GHz 
power standard in¬ 
to the high ac¬ 
curacy water bath. 
Anne Rumfelt is 
admitting water to 
a second bath 


ant feature of the temperature control¬ 
ler. Thermocouples were rejected be¬ 
cause of their need for a reference 
temperature. Temperature measure¬ 
ments made by means of the pyro¬ 
electric effect also were rejected, be¬ 
cause of inadequate long-term stability. 
Thermometry using the temperature 
coefficient of quartz crystal oscillators 
also was rejected, because of high sen¬ 
sitivity to room temperature variations. 
The choice of a temperature sensor 
was thus reduced to the temperature- 
sensitive resistor types. 

The measurement of the stability of 
the bath and controller presented 
serious difficulties to the N.B.S. scien¬ 
tists because the thermal stability of 
any other known temperature measur¬ 
ing system was inferior to that of the 
new bath. However, Mr Harvey de¬ 
vised a thermocouple system to mea¬ 


which contains an¬ 
other RF power 
standard. 


with an appropriate temperature con¬ 
troller, at any temperature from 18° to 
28 °C, provided this temperature is not 
more than 6° below ambient room 
temperature. 

Bath temperature is controlled by a 
system composed of a platinum resist¬ 
ance thermometer, an amplifier, and a 
heater, connected in a feedback loop. 
To obtain sufficient sensitivity and to 
avoid thermal EMFs, a precision AC 
bridge is used. This permits the use 
of inductively coupled ratio arms for 
two of the bridge arms. Their ratio is 
continuously variable, so that the re¬ 
maining resistive arm may be a fixed 
reference resistor. It is located in the 
probe with the temperature sensor. 
The temperature coefficient of the in¬ 
ductively coupled ratio arms is neg¬ 
ligibly small, virtually eliminating the 
effect of ambient temperature fluctua¬ 
tions on the sensing bridge circuitry. 

Electrical leads entering the bath are 
arranged in such a way that tempera¬ 
ture-induced resistance changes have 
negligible effect on the bridge. A high 
gain, low-noise solid state amplifier 
drives the silicon-controlled rectifier 
circuit which powers the temperature 
control heater. 

The temperature sensor is an import¬ 



sure temperature fluctuations during 
periods that were short compared to 
the thermal time constant of a large 
reference mass. The system provided 
useful information on fluctuations oc¬ 
curring during intervals of a few 
seconds to an hour or so, but did not 
permit measurement times extending to 
a day or more. 

This problem was solved by using 
a second controller as a thermometer, 
an approach similar to that used for 
evaluating the stability of standard 
cells and frequency standards by inter- 
comparing two or more items and mea¬ 
suring the relative drift. This tech¬ 
nique makes it possible to identify an 
item that varies with respect to the 
mean of an entire group and thus to 
draw conclusions about its probable 
stability. 

Tests made over a number of days 
revealed that the bath temperature did 
not change by more than ±0.000010° 
C during a nine-hour working day. 
Thermal gradients in the bath in a 30- 
litre volume were found to be no 
greater than 0.000009°C for bath tem¬ 
peratures between 1.75°C above room 
perature and 1 °C below room tem¬ 
perature. (“N.B.S. Technical News,” 
February, 1968.) o 
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AUTOMATION and CONTROL 
IN INDUSTRY 


ASTROL TC Relays: A series of highly efficient, robust relays of small 
dimensions. They are available in a fully enclosed plug-in version and 
also in an open type, with up to three changeover contacts. 5 Amp, 
240 Volt AC. Suitable for a wide range of applications. 


VARLEY Relays: A series of miniature plug-in relays with DC and 
AC coils ranging from 6 to 220 Volts with contact arrangements up 
to 6 C/O and 8 normally open/closed. The VARLEY relay is 
light, small and rugged; ideal for switching power up to 100 Watts. 


The T. and H. range of illuminated push buttons includes a com¬ 
prehensive range of round and square recessed round hole or rear 
screw mounting. Key locking types and mechanical interlocking sys¬ 
tems are available. Construction is ideal for heavy and light indus¬ 
trial purposes. No. of CONTACTS 4N/C and 4N/0. Ratingr 3 
Amps, 240 Volts AC. 


The range of F.K. electromagnetic counters provides a counting 
speed up to 35 p.p.s. on AC voltages and 100 p.p.s. on DC voltages. 
A manual or electrical reset facility can be supplied. Types of 
operation: Total counters. Predetermining counters. Add and subtract 
counters. Differential and short time metering. 


ASSOCIATED CONTROLS PTY. LTD. 


14 ENTERPRISE AVENUE, PADSTOW, N.S.W. 2211 Telephone 77-8793, 77-4405 


VICTORIA SOUTH AUSTRALIA 

Eastern Instrument Services Teknls Pty. Limited, 

‘ J ro. Box 4“ 


Pty. Ltd.. PO. Box 45. ...._ 

Sujte_v7, 67 Queens Road. LOWER MITCHAM. S062 32 Annerley Road. 


Instrument Engineering 
Rr. Ltd., 


QUKtNSLAND 


MELBOURNE. 3000 
Phone SI-8503. 51*8504 


Phone 76-3224 


WOOLLOONCABBA. S.2. 
4102 

Phone 91-S111 


Austral Lighting Pty. Ltd.. 
Higgs Street. 

BREAKFAST CREEK. 4010 
Phone 62-2811 


WESTERN AUSTRALIA 

Mechanical «nd Electrical 
Design and Drawing Service. 
23 Slade Street. _ 
BAYSWATER. . 6053 
Phone 71-5432 
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MYSTERY OF THE EARTH’S 

MAGNETIC FIELD 



Although the existence of the earth's magnetic field has 
been known for centuries, what causes it has been only 
speculated. The early theory that there exists a huge bar 
magnet running north and south through the centre of the 
earth is no longer considered as a serious possibility. 


by Roy 


It is unlikely that there is a magnet 
at the centre of the earth, 
because magnetism in materials 
is destroyed by high temperature and 
the centre of the earth must be far 
too hot for any permanent magnetism 
to exist. What, then, is the cause of 
the earth's magnetic held? 

There have been many theories 
about this — and no conclusion has 
been reached. The most popular one 
is that there are continuously circulat¬ 
ing currents of electricity in the core 
of the earth — in other words, the 
earth behaves something like a 
dynamo. The energy to drive the 
dynamo is assumed to come from the 
flow of heat, or convection currents, 
in the molten iron which, according 
to most theories, forms the core. The 
uncertainty about what causes the 
earth’s magnetic field is one of the 
most intriguing of scientific mysteries. 

The imaginary magnet at the centre 
of the earth is not stationary. In 1900, 
for example, the angle of declination 
in London — the amount by which 
the magnetic north deviated from true 
north — was about 17 degrees west. 
It is now nearer 11 degrees, and the 
wanderings of the magnetic field can 
be shown to have taken place long 
before records of it were kept. 

There are several ways of doing 
this, fortunately. One method is to 
study tiny scraps of iron in day banks 
made by the slow settlement in water 
of particles of matter. These bits of 
iron were influenced by the earth’s 
magnetic field long ago, and as the 
clay solidified they were gripped in 
one position. So, if the clay bank has 
not been disturbed since then, they 
show by the direction of magnetisa¬ 
tion the miaignetic axis of the earth at 
that time. 

In a similar way the direction of 
magnetisation of volcanic rocks also 
shows the direction of the earth’s field 
— and m much older times. 

As the cause of the earth’s magnetic 
field lies in its centre a compass needle 
will also dip towards it. On the mag¬ 
netic equator, not the same as the 
geographical equator, the needle re¬ 
mains horizontal, but anywhere else 
on the earth’s surface the angle 
of dip exists. It increases, naturally, 


Herbert 


the nearer the compass is to the mag¬ 
netic poles, until it reaches 90 degrees 
and the needle points straight down. 
This phenomenon has been used by 
explorers to find the exact position of 
the magnetic pole, though a special 
compass mounting had to be provided 
which would allow the needle to 
swing vertically as well as horizon tally. 

It is possible to make maps with 
lines drawn on them joining up the 
points at which the angle of declina¬ 
tion is identical and to do the same 
thing for the angle of dip. The lines 
agree near enough with what would 
be expected in theory if the earth 
were a perfect sphere and there were, 
in reality, a magnet at its centre pro¬ 
ducing a uniform magnetic field. The 
differences between the regular 
lines that ought to be formed and the 
wavy ones that appear can be explain¬ 
ed by the fact that the earth is not 
a perfect sphere, it is not made of the 
same material throughout, and there 
are deposits of magnetic materials such 
as iron ore relatively close to the 
surface. 

As well as varying in direction, the 
earth’s magnetic field varies in 
strength. It varies over long periods of 
time, but there is a whole range of 
other variations — over days, hours, 
minutes, seconds and even faster than 
this, up to the frequencies of radio 
waves. 

But the variations are not all origi¬ 
nated in the earth itself. The longer 
ones — called secular variations — 
undoubtedly are, but others tare caused 
by something outside the earth. Most 
of the evidence about these small, fast 
variations seems to indicate that the 
sun is responsible, in some way pro¬ 
ducing electrical currents in the upper 
atmosphere of the earth at right angles 
to its magnetic field. 

The sun, of course, emits ultra¬ 
violet light waves that are not visible, 
and other forms of radiation. Ultra¬ 
violet and X-rays can knock off elec¬ 
trons from the atoms in the upper 
atmosphere and leave them electrically 
charged. If these changed flayers (known 
as the ionosphere) are moved by the 
effect of gravity of the sun and moon 
or by thermal effects, then, on the 
principle of a dynamo, electric currents 


will be generated that will have mag¬ 
netic effects at ground level. And, as 
the variations in the earth's magnetic 
field are connected with the position 
of the sun in the sky and the varia¬ 
tions are bigger in the summer than 
in winter, it follows that the sun's 
activity is mostly responsible. 

In addition the sun, at certain “dis¬ 
turbed” times, sends out streams of 
particles as well as radiation. These 
particles are trapped by the earth’s 
magnetic field, some of them being 
caught to build up the radiation belt 
round the earth which has become so 
familiar in reports of rocket flights and 
satellite orbits. 


Others reach much further into the 
earth's atmosphere, concentrating 
mainly near the magnetic poles and 
producing the spectacular auroral dis¬ 
plays — the Northern or Southern 
Lights. 


The particles’ arrival sets up electric 
currents in the atmosphere in such 
profusion and magnitude that their 
effect on the earth's magnetic field is 
enough to give rise to the phrase 
“magnetic storms.’* These storms occur 
when sunspots are visible and, as tihe 
sun revolves and the spots disappear, 
the disturbance dies down. (There is a 
time lag of many hours, during which 
the particles emitted fiiom ithe sun are 
covering the distance between it and 
the earth.) 


The variations in the earth’s mag¬ 
netic field can be put to practical use. 
Instruments called magnetometers 
which can measure the intensity or 
direction of a magnetic field are used 
to find local disturbances in the earth's 
magnetic field, and from the informa¬ 
tion geologists can infer the location 
of mineral or oil deposits. The tech¬ 
nique is often used in unexpfloited 
country, and the magnetometer may be 
towed behind an aircraft flying on 
fixed control lines. 


Scientists are able too, to use the 
faster variations to find out more about 
the structure of the earth at different 
depths. They choose the right frequen¬ 
cies of variation—the higher they tare, 
the less they penetrate into the earth 
—»and have been able to discover much 
information about th e earth’s crust 
and about the upper mantle, the layer 
immediately underneath it. 


The part thait electric currents in 
the atmosphere play in variations can 
be separated from that due to the basic 
magnetism of the earth, and recent 
work leads to the conclusion that there 
is a highly-conductive material deep 
in the earth in which electric currents 
arc flowing. 


A British plan to check its effects 
and perhaps locate such a material has 
been put forward, involving work with 
magnetic variation stations in Canada 
to look for magnetic “anomalies.” 
(“Spectrum.”) Q 
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WORLD-FAMOUS BRAND 
IN HI-FI REPRODUCTION 


INTEGRATED AMPLIFIER 

Model SA-400 


Music Power: 

Audio Circuitry: 

Harmonic Distortion: 
Frequency Response: 
Audio Sensitivity: 

Terminals: 

Equalisation: 

Tone Controls: 
Loudness Contour: 
Power Supply: 


30 watts total. 

Power tubes 6BMB8 / ECL82 pushpull output 
circuit. 2 channels. 

Less than 1% (at rated output). 

Plus/minus 1 db. From 30*20,000 cps. overall. 
MAG PHONO: 2.3mV. CER PHONO: 38mV. 
TAPE HEAD: I.SmV. TAPE P.B. (MONI): 150 
mV. AUX ISOmV. 

8 or 16 ohms speaker output, headphone Jack. 
TAPE-REC. Jack, TAPE MONITOR switch. 
TAPE-REC. P.B. Jack (DIN standard). 

PHONO: RIAA TAPE: NAB. 

BASS. TREBLE. 

ON-OFF switch. 

230 V. AC 50. 




PIONEER SPEAKER SYSTEMS 
FOR EXCITING PERFORMANCE 
AND BEAUTIFUL APPEARANCE 

SPECIFICATIONS: 

CS52: Enclosure type Infinite Baffle. 

Speaker 2-Way S’ain Woofer and Horn Tweeter. 
Impedance 8 ohms. 

Frequency Response 40 to 20,000 cps. 

Power Handling 25 Watts. 

CSA22: Enclosure type Infinite Baffle. 

Speaker 8in Woofer Cone Tweeter Coaxial. 
Impedance 8 ohms. 

Frequency Response 60 to 20.000 cps. 

Power Handling 12 Watts. 

CSA31: Enclosure type Bass Reflex. 

Speakers: 

Woofer 12in. 

Mid Range 5ln. 

Tweeter Horn type. 

Impedance 8 ohms. 

Frequency Response 40-20,000 cps. 

Power Input 40 Watts. 


SX34BS Multi-Purpose Stereo Amplifier. 
FM Frequency Range 87-108 MHz. 

AM Frequency Range MW 530-1605 KHz. 

SW 3.7-12.1 MHz. 


• Audio Section: 

Circuitry 

Power tubes 6BM8/ECL 82 Push-Pull 
output circuit. 

2 channels. 

Music Power Output 

34 watts total (EIA). 

RMS Rated Power 

11 Watts per channel 

Output 

Harmonic Distortion 

Frequency Response 

Less than 2% (at 1kHz rated output). 
Plus or minus 3db. from 30Hz to 
20kHz (Over-all). 

Hum and Noise (at 

MAG.: Better than 60 db. 

rated output 

AUX.: Better than 75 db. 

Inputs and Audio 

Sensitivity 

(for rated output) 

MAGnetic PHONO.. 3 mV. 

CERamiC PHONO.: 40 mV. 

TAPE MONITOR: 350 mV. 

Auxiliary: 430mV. 

Output Terminals 
and Jacks 

Speakers: Choice of 8 or 16 ohms 
Stereo headphones Jack Simultaneous 
tape Recording jacks, equipped with 
TAPE MONITOR switch Tap recording/ 



playback Jack (DIN standards). 

Equalization Curves 

PHONO.: RIAA. 

Tone Controls 
(each channel) 

BASS: Boost 10db, cut 10db (at 50Hz). 
TREBLE: Boost 7 db, cut 7 db (at 

10 kHz). 



WffflllHIllll 



Sold only by selected audio centres throughout Australia 

ASTRONIC IMPORTS 


A DIVISION OF ELECTRONIC INDUSTRIES LTD. 


MELBOURNE 

489-1911 


SYDNEY 

31-6721 


BRISBANE 

2-0271 


ADELAIDE 

23-4022 


PERTH 

28-3111 


HOBART 

2-2711 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


Audio-visual cover for ECAFE 

The 24th session of the United Nations Economic Com¬ 
mission for Asia and the Far East (ECAFE), held in Canberra 
from April 17 to 30, used a complex arrangement of simultan¬ 
eous interpretation and closed circuit television systems to solve 
the communication problem for 360 delegates from nearly 40 
countries. More than 5i tons of electronic equipment was 
installed for the conference by Philips Electrical Pty. Ltd. 

The languages chosen for the conference were English and 
French. The speaker’s address was picked up bv microphones 
and relayed to an interpreter in a soundproof booth. He provided 
an immediate translation for the other delegates in the alterna¬ 
tive language. A television camera with a zoom lens covered 
speakers close-up from the floor of the Park Royal Motel 
conference room beside the chairman’s dais. A remote-controlled 
camera mounted on a 6-foot scaffolding covered events from the 
back of the room. These cameras were connected on a closed 
circuit hookup to receivers throughout the motel and to other 
sets in the Hotel Rex (used for committee meetings). 

Philips also supplied an RF paging system capable of opera¬ 
ting over a mile radius to small receivers carried in the pockets 
of key personnel, including their own technicians. Messages 
were transmitted by a switchboard operator who had a special 
telephone number for the personnel to ring fbr further informa¬ 
tion. 


Vaccine for Rh complications 

Researchers at Sahlgrenska Hospital in Sweden have 
successfully used a new vaccine which spares newborn babies 
from complications arising in mothers with Rh-negative blood. 
The vaccine prevents the mother from creating antibodies in 
her blood which oppose an Rh-positive foetus. A team of 
physicians has used the vaccine on 52 Rh-negative women. 
Not one was found to have set up an immunity to her child 
through antibodies. 

The vaccine consists of Rh antibodies which had previously 
been created in the blood of the donor. It is administered to 
the mother after delivery of her first child. Formation of anti¬ 
bodies during an initial pregnancy tends to be less severe, and 
usually the child is born without complications. The vaccine 
prevents creation of antibodies which would arise in subsequent 
pregnancies, to endanger the foetus. 


Camera aids psychiatric research 

The Psychiatric Research Unit at Callan Park, Sydney, has 
installed a photographic system in its Electroencephalography 
Laboratory to help in the investigations into epilepsy. A 35mm 
Robot still camera and a 16mm Bolex movie camera, set in a 
sound-proof box, are trained on the patient. The Robot auto¬ 
matically takes photographs at regular intervals of one second 
or half a second. A patient can be subjected to a drug- 
induced fit, and wthen this occurs the cameras can record the 
patient’s actions. 

In the absence of a filmed record, observers may miss 
the initial actions which are most important when arriving at 
a diagnosis. While the cameras are in operation, the electro- 
sncephalograph (EEG) records electrical activity from the brain. 
This, with the photographic record, enables the doctor to 
some extent to ascertain the type and locality of the brain 
disorder. The film record is also valuable for teaching purposes 
as it enables students to see demonstrations of seizures which 
they may not otherwise have the opportunity of seeing. 


New British computer company 

Britain’s major computer businesses are to be united, with 
the backing of the Government, to form International Computers 
Ltd. (ICL). This will be the largest computer organi¬ 
sation outside the United States. The merger follows negotiations 
between International Computers and Tabulators Ltd. (I.C.T.), 
The English Electric Co. Ltd., The Plessey Co. Ltd., and the 
Ministry of Technology, aimed at ensuring the independence, 
strength and competitiveness of the British computer industry. 

The shares in the new public holding company to be formed 
as part of the arrangement will be held as follows: 
53.5 per cent by the present I.C.T. shareholders (including 
Vickers and Ferranti); 18 per cent each by English Electric 
and Plessey; and 10.5 per cent by the Government. The 
Government also intends to provide $27 million over the next 
four years to support ICL’s substantial research program. 
I.C.T. will become a subsidiary of the holding company and 
change its name to ICL. The business of English Electric 
Computers is to be merged into ICL. Plessey and ICL will 
form a joint company to investigate and exploit long-term 
developments in computer and communication systems. 



Air lift to booster station 

A helicopter was used recently to airlift urgently needed 
equipment into a remote area about 100 miles by road from 
Darwin. The project, a major installation for a new Radio 
Australia booster station, was well advanced but would have 
been halted within a week if the additional equipment was not 
delivered to the site immediately. The access road was com¬ 
pletely impassable due to the Northern Territory “wet” and 
was expeoted to be closed for at least two months. The whole 
operation involved 12 flights, completed in a total flying time 
of six-and-a-thalf hours, and although most parts were uncrated 
to reduce weight, none of the equipment was damaged in any 
way. 

The booster station, costing $7 million, should be ready to 
go into service towards the end of this year. The new station 
will be the highest powered short wave station in Australia. It 
will receive transmissions from Shepparton in Victoria, and 
re-transmit them from its 250KW transmitters. The booster will 
enable Radio Australia transmissions to be received at greatly 
increased strength in the Asian region. 

The station complex comprises a 7,500 acre transmitting 
site and a receiving site of 5,100 acres with 10 miles of bitumen 
roadway constructed on these sites. A further 2i miles of road¬ 
way connects the receiving station and a jetty which provides a 
berth for a 45ft launch to ferry staff and supplies six miles 
by sea from Darwin. The total power load of the site is 
3,000KW supplied by two 66KV submarine cables laid last year 
across the bay from Darwin. 
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High Compliance tweeters High Compliance wide range speakers 


FT-502 


(SOLE AGENT) 


ZEPHYR PRODUCTS 


70 BATESFORD 


ELECTRONICS Australia, Jana, 1968 


Prices $23.64. 

Plus Sales Tax $4.93. 


g 

Double-cone speakers 


LC-lOO 

Price $6.60. 

Plus Sales Tax 
$1.38. 


PW-65A 

Size : 160 mm ( 6 1 2 in.) 

♦Impedance : 8 12 

Resonant Frequency <U : 70—100 c/s 
Frequency Range: f„—15.000c/s 
Sensitivity : 97 dB 
Power: 6W max., 5W nom. 

Dimensions : 164.9 t,imm, 86.2 mm depth 
Magnet Weight: 77.6 g (2.73 oz) 

Weight: 476g {1)4 lbs) 

Price $6.60. 

Plus Sales Tax $1.3$. 


♦at 400 c's; + at 3,000 c/s 


High Compliance woofers 


FW-162 


SPECIFICATIONS 
Size : 160 mm (6)4 in.) 

♦Impedance : 8 or 16 12 
Resonant Frequency (to) • 40 —50 c. s 
Frequency Range: f M — 2,000c s 
Sensitivity: 97 dB 
Power: 30 W max., 10 W nom. 

Dimensions : 166 x 166 mm 
81.6 mm depth 

Magnet Weight: 500g (IH «*>• Ce,amic 
Weight: 1,660 g (3VSe lbs) 


ee l Price $8.64. 

FE-103 Pius Sales Tax 

$1.04. 

Size : 100 mm (4 in.) 

♦Impedance : 8 or 16 12 
Resonant Frequency (to): 65—95 c/s 
Frequency Range: f 0 — 18,000c/s 
Sensitivity: 96 dB 
Power: 5W max., 3W nom. 

Dimensions: 105x105mm, 46.6mm depth 
Magnet Weight: 193 g (6.81 oz). Ceramic 
Weight: 630 g (1 % lbs) 


Coaxial speakers 

FX-2Q1 


FE-163 


Price $14.64. 
Plus Sales Tax 
$3.OS. 


Size : 160 mm (6)4 in.) 

♦Impedance : 8 or 16 12 
Resonant Frequency (f 0 ): 40 —60 c/s 
Frequency Range: f 0 —20,000c/s 
* Sensitivity : 98 dB 
Power: 10 W max., 5 W nom. 

Dimensions: 166x166mm, 73.7mm depth 
Magnet Weight: 398 g (14.04 oz), Ceramic 
Weight : 1,260 g (2K lbs) 


■ 


FX-200 G2 


Price $12.00. 

Plus Sales Tax $2.50. 


FW-202 


SPECIFICATIONS 
Size : 200 mm (8 in.) 

♦Impedance : 8 or 16 O 
Resonant Frequency (f 0 ): 30—40 c/s 
Frequency Range: f 0 —2,000c/s 
Sensitivity: 98 dB 
Power: 45W max., 15W nom. 

Dimensions : 208 x 208 mm 
90.8 mm depth 

Magnet Weight: 830 g {1% lbs), Ceramic 
Weight: 2,760 g (6Xe lbs) 


Prices $23.88. 

Size: 200 mm (8 in.) Plus Sales Tax $4.98. 
Impedance : 16 12 

Resonant Frequency (f„): 45-75 c/s 
Frequency Range: f„—18,000c/s 
Sensitivity: 101 dB 
Power: 10 W max., 5 W nom. 

Dimensions: 206 ^mm, 137.5 mm depth 
Magnet Weight: 240 g (8.46 oz) 

• O onn n IA 1/. Ihcl 


^ Price $21.60. 
Plus Sales Tax 

Size: 200mm (8in.) $4.50. 
♦Impedance : 1612 
Resonant Frequency (f u ): 45—75 c/s 
Frequency Range: f„—18,000c/s 
Sensitivity : 101 dB 
Power: 10W max., 5W nom. 
Dimensions : 206 ^mm, 140.7 mm depth 
Magnet Weight: 234 g (8.21 oz) 




Crossover Freq.: 2,500 or 3,500 c/s 
Impedance: 16 Q 
Attenuation : 6 dB/oct. 

Dimensions: 63.1 0mm, 69mm height 
Weight: 280 g (9.88 oz) 


Crossover Freq.: 350 or 700 c/s, 2,500 or 5,000 c/s 
Impedance: 8 or 1612 
Attenuation: 6 dB/oct. 

Dimensions: 83Hx200Wxl34mm D 
Weight: 1,430 g (3 % lbs) 

Price $22.20. 

Plus Sales Tax $4.63. 


tweeter 


SPECIFICATIONS- 
Size : 50 mm (2 in.) 

+ lmpedance : 8 or 16 12 
Frequency Range: 2,000 — 20,000c/s 
Sensitivity : 100 dB 
Power 30 W max., 8W nom. 

Dimensions: 82x82 mm. 29 mm depth 
Magnet Weight: 193 g (6 81 oz), Ceramic 
Weight: 615 g (1 % lbs) 

Price $8.04. 

Plus Sales Tax $1.68. 


2-way network 


2 or 3-way network 


FHT-1 


_ T . Price $11.04. 

FMT ’ 1 Plus Sales Tax $2.30. 

t Impedance: 1612 

Frequency Range: 2,500-16,000c/s 

Sensitivity: 100 dB 

Power: 10W max., 5W nom. 

Dimensions : 110 mm height, 95 mm depth 
Weight - 330 g (11.75 oz) 
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Language laboratory 

His Excellency, Mr Fumihiko Kai, the Ambassador of 
Japan, officiated at the opening of a new language laboratory 
at the University of N.S.W. on April 16, 1968. Supplied and 
installed by Amalgamated Wireless (A’sia) Ltd. in the Institute 
of Languages, the Sony Language Laboratory (manufactured in 
Japan) has facilities to give oral instruction in foreign languages 
to 30 students at any one time, and is said to be the latest 
equipment of its type installed in any university in Australia. 
His Excellency has also agreed to inaugurate the commencement 
of courses in Japanese, Russian and French, to start on June 3. 


iimiiiiiiiiiintniiiuiMtitimimtiiiiiiiiiutiiiiiMimmMiiiiMiHiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifimiiiiiitifiitmiiiuiii 


The Prime Minister at Indusfair 68 



The Prime Minister, Mr Gorton, inspecting Philips 
carrier telephone equipment with Mr /. Shearer, deputy 
chairman of Indusfair 68. Mr Gorton officially opened 
the fair at Woodville, South Australia, on April 5, 
1968. The fair was a joint venture of the Woodville 
Corporation and service organisations, Lions , Rotary 
and Apex. 


Electro-magnetic ship's log 

A ship’s log which uses an electromagnetic sensor to provide 
data on a ship’s speed and total distance travelled has been 
developed in the U.K. by Sperry. To provide this navigational 
information the system has a small blade element mounted out¬ 
board at the turn of the bilge in place of conventional towed 
impeller type units. The device has a speed range from 0-25 
knots, and a total distance run of up to 10,000 miles after 
which the indicator recycles. 

A solenoid is encapsulated in the blade to produce a 
magnetic field in the surrounding water. The motion of the 
ship gives a relative movement between the water and the 
blade which induces a voltage between sensors mounted on 
the outside walls of the probe and in electrical contact with 
the sea water. The induced voltage is proportional to the rate 
of flow of water past the probe, and hence is a measure of 
the ship’s speed. The voltage is passed to a master unit which 
drives speed indicators and distance run recorders. 


Navigational beacons 

Aircraft navigational beacon transmitters valued at over 
$50,000 have been delivered to the Department of Civil Aviation 
by Commonwealth Electronics Pty. Ltd., Brookvale, N.S.W. 
The transmitters are non-directional beacons designed to operate 
in the frequency range of 200KHz to 415KHz. They will 
provide long-distance bearing information for the radio compass 
equipment of all types of civil and military aircraft. Except 
for the high-power stages, the beacon is fully solid state. 

The beacon transmitters emit a continuous carrier, with 
a station identification code repeated at regular intervals. 
Facilities also exist for the simultaneous transmission of speech 
which can be used to broadcast continuous weather information 
in the area concerned. The Antarctic Division of the External 
Affairs Department has ordered one of these transmitters as 
a navigational aid in the Antarctic. 


Colour TV radiation 

The U.S. National Council on Radiation Protection and 
Measurement (N.C.R.P.) has issued an interim statement on the 
problems of X-<ray radiation hazards from colour TV receivers. 
This refers to a previous statement by N.C.R.P. in 1959 
recommending that the exposure rate at any readily accessible 
point 5cM from the surface of any domestic TV receiver should 
not exceed 0.5mR per hour under normal operating conditions. 
N.C.R.P. notes that changes in TV receiver design and manu¬ 
facture have brought about conditions in which some sets are 
outside this limit. 

When the earlier statement was made, the main source of 
X-ray emission was the front of the picture tube. More recently, 
however, rectifiers and voltage regulators have become of greater 
significance and radiation from these components is sometimes 
in relatively narrow beams. The statement stresses that a small 
increase in potential on the picture tubes, rectifiers and/or volt¬ 
age regulators can result in a large increase in exposure rate. As 
an example, it states that increasing the EHT from 25 to 30KV 
may increase exposure rate by 10 to 20 fold. 


Phone link for the outback 

Telephone calls from the outback can be made as easily 
as from a capital city with a transceiver now being manufactured 
in Australia by Racal Electronics Pty. Ltd. The latest order 
from the P.M.G.’s Department is for 45 of the fully solid-state 
transceiver, type TRA 905, to establish a HF subscribers’ radio¬ 
telephone network in the Katherine region of the Northern 
Territory. Acceptance trials were completed recently on the 
first batch of transceivers installed in the Alice Springs district. 

According to a company spokesman, this is the first com¬ 
mercially available transceiver with a full 100-watt PEP output 
to use transistors throughout, including the output power ampli¬ 
fier. The TRA 905 is capable of either battery or mains 
operation with a power consumption on receive of only 20 watts 
and of about 150 watts for average speech output. The fre¬ 
quency range is from 2-12.5MHz, while the mode of operation 
is essentially simplex. 



Push-button telephone 


Standard Telephones and Cables Pty. Ltd. is intro¬ 
ducing into Australia a push-button loudspeaking 
telephone, the PRO 411, manufactured in Sweden by 
Standard Radio and Telefon Co. of Stockholm. Mr 
Hans Loogna, export manager of the Swedish com¬ 
pany, is seen here demonstrating the telephone to an 
STC executive. 
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check these prices against other tapes 


The choice of experts in more than 50 
countries throughout the world, including the 
U.S.A., South America, Canada, Philippine 
Islands, Hong Kong, Singapore, Australia, 

Great Britain, France, Germany, Holland, Bel¬ 
gium, New Zealand. 

brand five 

the best buy 
at any price 




-m r 


No matter which way you compare — “brand 
five" is the best buy. It is top professional re¬ 
cording tape and it is cheaper. Huge volume 
sales in Australia allow the maximum discount 
prices from the factory and it is imported 
direct without the normal distributors and 
wholesalers, etc.— and all these savings are 
passed on to you. 

2 "“I “brand five" is the fifth oldest brand of re 
cording tape in the world (hence its name) 
and is produced in the U.S.A. by a company 
devoted only to tape —the Robins Industries 
Corporation who also have the famous range of 
tape accessories which are now available in all 
good stores. 

“brand five" has a better frequency response 
to give you sharper, brighter high fidelity mono 
and stereo recordings to professional standards. 
Exceedingly low background noise. There is no 
squeal and no gumming of heads as the tape 
is permanently lubricated by a special dry 
synthetic lubricant. All “brand five" is im¬ 
ported in sealed boxes. 

S “brand five" offers increased output with* re¬ 
duced distortion for the same recording level. 
High remanence iron oxide emulsion is coated 
onto the best quality acetate or Mylar base: and 
“brand five" meets the most critical professional 
specifications. 

“brand five" gives you much more tape for the 
same money . . . and a better tape into the 
bargain. Compare the prices and you'll see 
that you can save up to 50% off normal list 
price, “brand five" is the professional U.S. 
tape you buy at wholesale prices. 






brand five 

AVAILABLE AT ALL 
GOOD RADIO JAPE 
& RECORD STORES 



GREEN CORPORATION LTD. ] 
| 88 KING STREET, SYDNEY, 2000 | 

| Please send me a free booklet and specifications I 
I on “brand 5” tape. * 

| Name..'. j 

| Address | 

I ..... GN35 I 

I Make of Recorder. Model No. I 

i-j 
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Automatic assay machine 

Analysis of mineral ore is being simplified in Australia 
by an automatic assaying machine developed by Philips Electrical 
Pty. Ltd. Known as the Auto Assay, it is said- to be the 
first X-ray spectrograph designed and manufactured in this 
country. The unit is capable of analysing up to six elements 
present in an ore at once. The total time for analysis is 
about 30 seconds. Up to 50 samples can be placed in a 
helical sample feed so that each can be automatically analysed 
in turn. 


Photographing non-existent objects 

American scientists have succeeded in photographing non¬ 
existent objects. Information was fed to a computer as to 
what an object such as a geometrical figure should look like. 
The computer then calculated the object’s interference pattern— 
the pattern in which light is reflected from a three-dimensional 
object when viewed from different angles. This interference 
pattern was recorded and transferred to a transparency. When 
viewed in monochromatic light produced by a laser, a three- 
dimensional image (holliogram) of the non-existent object 
appeared. 

The technique has been developed by the International 
Business Machines Corporation, the United Aircraft Corporation, 
and the General Motors Corporation. It is expected to be 
very useful—for example, designs of objects can be displayed 
and studied in three dimensions before they are built. The 
technique can also be used to reproduce images of very large 
or very small objects to convenient display sizes. 


Glen Innes translator 

A low-powered National TV translator station to serve 
the Glen Innes, N.S.W., area was brought into regular service 
on February 29, 1968. The station relays on channel 0 the 
programs of the National service provided by channel 7 at 
Upper Namoi. It is on Mt. Murdons Hill and its five watts of 
power provides a good service to the Glen Innes district. 


Changes in Flying Doctor radio 

By international agreement, the Royal Flying Doctor 
Service (R.F.D.S.) must change its radio network from the 
present AM (double side band) system of transmission to SSB 
(single-sideband) by 1975. The change will mean the replacement 
of all existing base equipment and transceivers. The Federal 
Council of the R.F.D.S. is working closely with the P.M.G.’s 
Department and members of the Australian Telecommunications 
Development Association (A.T.D.A.) on plans to ensure a 


smootn cnange-over m tne raaio system. Members ot tne net- 
work will be kept informed on progress. 

The change-over is to be handled in stages. By 1970 each 
of the 14 base stations of the R.F.D.S. will have at least one 
SSB trasmitter and receiver, and by 1975 each will have 
several transmitters and receivers. Between 1970 and 1975 all 
holders of AM licences and people joining the network will 
have to replace their transceivers with SSB sets. After 1975 AM 
sets will not be used on the network. 

It is estimated that it will cost between $25,000 and 
$35,000 to set up each of the base stations with SSB equip¬ 
ment, the total cost o€ base-station conversion being estimated 
as between $350,000 and $450,000. As about 5,600 fixed and 
portable transceivers are in use, it is considered that the total 
cost of replacement might be as high as $2.8 million. 


Police mobile 


A senior member 
of the N.S.W. 
Police operating 
A . W.A. radio-tele¬ 
phone equipment 
installed in the 
Mobile Police 
Unit. 


Fitted with modern communications equipment, the N.S.W. 
Police Department’s mobile field control unit, an 18-foot cara¬ 
van which can comfortably carry eight men, can be taken 
quickly to the scene of any major incident to serve as a highly 
efficient command post for police operations. The radio sys¬ 
tem comprises a multi-channel transceiver to maintain contact 
with headquarters and other police radio-equipped vehicles in 
the area, or with police using field radiotelephones or walkie- 
talkies in areas that vehicles cannot reach. 

In the mobile vehicle there are also two telephones, three 
typewriters, emergency lighting and power equipment, portable 
gas-powered heating and cooking appliances and a refrigerator. 
The unit can also be connected to local electricity supply 
mains. The N.S.W. Police Department now has about 320 
vehicles equipped for direct contact with the police radio 
station in Sydney, and about 230 vehicles in country areas 
equipped for contact with their own bases. 


control unit 




THE FIRST 
MILITARY 
WIRELESS 
SIGNAL IN 
AUSTRALIA 


TRANSMITTED 
BY MAJOR 
CEORCE 
AUCUSTINE 
TAYLOR 


HEATHCOTE 20™ APRIL 1911 

UNVEILED »Y 

COUNCILLOR ATCIET2ELT PRESIDENT SUTHERLAND SHIRE COUNCIL 
20'" APRIL 1*«R 


Unveiling ceremony 

On April 20, 1911, Lieutenant (later Major) George Augustine 
Taylor transmitted the first military wireless signal in Australia. On April 
20, 1968, the event was commemorated by the unveiling of a memorial 
plaque by Councillor A. T. Gietzelt, President of Sutherland Shire 
Council. The plaque is located in Veno Park, Heathcote, south of Sydney, 
which was at one time part of the military area where Major Taylor 
conducted his experiments. The memorial has been erected by the 
Heathcote Memorial Committee, the stone plinth and site having been 
provided by the Sutherland Shire Council, while the bronze plaque was 
made, donated and mounted by Australian sculptor Kerwin Maegraith. 
Before he died in 1928, Major Taylor was very active in many branches 
of the arts and sciences. Among his other 
achievements is included the first glider flight 
in Australia, in a machine which he built 

himself, an event commemorated by a plaque ~ ^gMOA'AL CC1Av : 

at Narrabeen where the flight occurred. 


Councillor Gietzelt (right) unveils 
the memorial in a recent cere¬ 
mony in Veno Park , Heathcote . 
The bronze plaque (left) com¬ 
memorates the first military wire¬ 
less signal transmitted in Australia 
by Major G. A. Taylor. 
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advanced engineering ensures most wanted features for 
hi-fidelity listening □ oiled walnut cabinet and solid 
aluminium knobs give custom built appearance to your eguipment 

maximum output 20W (10Wx2); frequency response 
30 — 30,000 Hz ±1 db —$115.00 


PEAK 


PEAK KST-200W AMPLIFIER 


a custom made oiled walnut cabinet complements the 
dynamic transistor performance of this small but well designed 
amplifier 


maximum output 7W (3.5Wx2); frequency response 
50 _ 20,000 Hz ± 2.5 db — $49.50 


V: 


! 


available from your 
retailer 


H. ROWE 


A CO. PTY. LTD. 


sole 

australian 

agents 
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Iranian microwave link 

The National Iranian Oil Co. (NIOC) 
has signed in Tehran a $12 million order 
with Philips Telecommunication, of Hii- 
versum, Holland, for the supply of a 
large microwave chain in Iran. A chain 
of 68 microwave stations will be set up 
over 1,750 miles to convey telephone traffic 
between the oilfields and to handle the 
transmission of data for telesupervision 
of the oil pipelines. 

The main microwave connection runs 
from Tehran, the capital of Iran, to the 
oil centre of Abadan, with branches to 
Isfahan and Shir ax, and from Tehran 
to Mashed in the east, and to Rasht in 
the north-west. The equipment is to work 
in the 7GHz frequency band and can 
transmit up to 600 telephone channels. 
Part of the microwave link runs through 
barren country, and special climato¬ 
logical requirements had to be met. On 
the Iranian plateau temperatures rise in 
summer up to 120 deg. F and may go 
below —4 deg. F in winter. 


Transmitter drive 

A solid-state UHF drive unit, an¬ 
nounced recently by the The Marconi 
Company in the U.K., is to be incorpor¬ 
ated in the company’s latest range of tele¬ 
vision transmitters. Compared with pre¬ 
vious valve units, the new drive (type 
B7311) is less than half the size, is easier 
to maintain and is more reliable. A 
modular form of construction is used, 
allowing the complete system to be 
serviced from the front. All connections 
to external equipment are made through 
the roof of the standard 19-inch rack 
cabinet in which the unit is assembled. 

The unit includes a self-contained 
vestigial-sideband filter and provides an 
output of 5W vision and 10W FM sound, 
sufficient to drive various types of higher 


power klystron amplifiers. Comprehensive 
colour correction circuits are included, 
and the drive is said to give excellent 
performance on both monochrome and 
colour (PAL, NTSC or SECAM). The 
fundamental frequency determining device 
in the B7311 is a type F3122 crystal 
oscillator, employing a proportional con¬ 
trol oven aiKi solid-state control devices. 

Gamma-ray sources 

Three huge balloons were launched at 
Mildura, Victoria, in May to enable a 
team of American scientists to study po¬ 
tential celestial gamma-ray sources. The 
balloons, said to be about 300 feet 
high, were expected to reach altitudes 
of between 120,000 and 135,000 feet. The 
four-man team from the Rice University 
of Houston, Texas, was led by Dr R. C. 
Haymes. All three balloons were launched 
by the Department of Supply’s balloon 
launching unit at Mildura, which was also 
responsible for tracking the Bights and re¬ 
covering the payloads. 

Dr Haymes said recently that certain 
celestial bodies could be detected only 
from the Southern Hemisphere. He added 
that discovery of the theoretically predict¬ 
ed gamma radiation from any of these 
bodies would go far towards clarifying 
their energy sources. 

Satellite station for S.A. 

World-wide tenders have been called 
by the Overseas Telecommunications Com¬ 
mission (Aust.) for Australia's third earth 
station for satellite communications to be 
located near Ceduna in South Australia. 
Ceduna is 496 miles north-west of Adel¬ 
aide on the edpc of the Nullarbor Plain 
on the Eyre Highway, and on the route 
of the east-west microwave radio link 
which is now under construction for the 
Post Office. 

The new station will be similar to 
Australia's second earth station at Moree 
in N.S.W. (see story on page 8 of the 
May, 1968, issue of “Electronics Aus¬ 
tralia.”) The first earth station at Car¬ 
narvon in Western Australia was com¬ 
missioned in 1967. The Ceduna station 
will look westward to an Indian Ocean 
satellite (Intelsat HI) and carry all 
types of communications traffic to Brit¬ 
ain, Europe, India, Ceylon and East 
Africa. Other links will follow later to 
Pakistan, Malaysia and some African 
countries. 



Industrial instruction machine 


An operator at an assembly bench 
is guided by the sight and sound 
of a Plessey Supervisor. 


A new audio-visual programmed in¬ 
struction machine, called the Plessey 
Supervisor, is now being marketed in Aus¬ 
tralia by Plessey Automation and Elec¬ 
tronics. The machine is already in opera¬ 
tion in several large factories in the U.K. 
The Supervisor is claimed to give large 
savings in the cost of training, particularly 
where there is a high percentage turnover 
of unskilled staff. One major English firm 
estimates that it is saving $80,000 a year 
in operator training costs. 

The Supervisor presents small 
amounts of information by sight and 
sound in logical, ordered sequence, so that 
unskilled operators can follow step-by-step 
instructions on the screen. Completely in¬ 
experienced operatives are said to have 
learned to solder within three and a half 
hours, for example. One firm used the 
machine to train two girl secretaries to be 
hostesses at an engineering exhibition. 

The machine consists essentially of a 
master sound tape deck electronically 
linked to a slave filmstrip projector. Audio 
tape and film strip remain synchronised 
whether they are moving forward or re¬ 
verse because both are produced from a 
single cassette or cartridge, which can 
hold up to 100 frames. The trainee can 
make progress at his or her own speed. 
An operator can “back track” to recapi¬ 
tulate on visual and audio instruction by 
simply pressing a remote-control switch. Q 
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UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

Shop 32, Ash Street 
Angel Arcade, Sydney 
Telephones: 28.3718, 28.3926 
OPEN SATURDAY MORNINGS 
Sydney’s leading High-Fidelity Specialists 


Goodmans 

audio 


Maxamp 30 


nprising 
Amplifier, two Maxim Loud¬ 
speakers and Record Player. 

Complete system, $510.80 


Goodmans Maxamp 30, fully 
transistorised stereophonic 
high fidelity amplifier 154-15 
watts, solid state. 


Goodmans Maxim loud¬ 
speakers, amazingly compact, 
complete full range hi-fi re¬ 
production. 


Famous LAB 80 record player 
by Garrard, in case with cur¬ 
ved plexiglass lid. 
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DESIGN AND PERFORMANCE OF FLUID 


"Fluidics" will be a new word to many and strictly speaking, it is a 
completely non-electronic technique. Yet it can justify its place 
in an electronics magazine by reason of the similarity of 
many fluidic and electronic functions and the inevitable 
marrying of electronic and fluidic devices in the 
future. This story is reprinted from "Component 
Technology," published by the Plessey 
Company, England. 


Pneumatic and hydraulic components have been used 
in control systems for very many years, although their use 
has been mainly confined to either simple sequencing or 
analogue control systems. The complexity of these tradi¬ 
tional devices, leading to high cost, slow speed, and only 
moderate reliability, has precluded their use in more 
complex digital systems. 

During the past seven or eight years a new range of 
fluid operated devices and techniques has been developed. 
This new technology bears a similar relationship to 
traditional pneumatic and hydraulic practice as does 
“electronics” to electrical engineering. Just as the words 
“electronic” and “electronics” have become part of the 
language, without being inflexibly defined, so “fluidic” and 
“fluidics” are becoming accepted descriptions of the new 
fluid technology. 

Many fluidic devices operate solely upon the interaction 
of streams of fluid, gas or liquid, without the intervention 
of moving parts. Such devices are referred to as “pure- 
fluid” components 'as opposed to moving-part devices. There 
is a body of opinion which seeks to exclude all moving- 
part devices from fluidics by definition. A more workable 
view is to include within fluidics those moving-part devices 
which are compatible with pure-fluid elements. At this 
point it is not essential to define “compatible” except to 
say that moving-part fluidic devices are characterised by 
simplicity, miniaturisation, high speed, and low-pressure 
operation, and are generally suitable for manufacture in 
plastics. 

An important phenomenon used in many fluidic 
devices was observed by Henri Ooanda in the early 1900s. 
Coanda’s subsequent studies were published in 1932 and 
describe what is now known as the “Coanda effect.” He 
observed that a jet of fluid emerging from a nozzle 
tended to deflect towards an adjacent surface and, under 
certain conditions, would attach to it. The explanation is 
that when the jet is unbounded it entrains molecules freely 
from the surrounding fluid as shown in figure la. The 
presence of a side wall will impede the supply of 
molecules on one side of the jet, creating a partial vacuum 
and Causing the jet to deflect. Eventually the jet may 
attach to the wall and seal off a low pressure bubble as 
shown in figure lb. 

The big impetus to fluidics came in the early 1960s 
as a result of work by American scientists at the 


Diamond Ordance Fuse Laboratories. They were seeking 
control systems components which could withstand ex¬ 
tremely rugged environments where the protection of 
electronic circuitry, if possible at all, was extremely costly 
and where traditional fluid operated devices were too slow 
and unreliable. 

In 1962 a symposium was held at the Diamond 
Laboratories and this revealed a wide variety of pure-fluid 
devices, some utilising the wall effect of Coanda and others 
using different principles involving the interaction of two 
jets. Perhaps spurred on by the pure-fluid developments, 
other workers have revealed many varieties of moving part 
devices which can form an important part of 
fluidic systems. Even a brief description of all types of 
fluidic components now in existence would be well beyond 
the scope of this article. Attention will be confined chiefly 
to those devices which use the Coanda effect or allied 
phenomena. 

Figure 2a shows diagrammatically a bistable amplifier 
whilst Figure 2b shows an actual device from the Plessey 
range of fluidic components. The amplifier consists essenti- 





Splitter 


Sidewall 


rSupply jet 

^ Separation 
I bubble 


Control 

nozzle 


^Supply 

nozzle 


Above: Figure la (left) 
and lb. Diagrammatic re¬ 
presentation of the Coanda 
effect. 


Figure 2a (left). Diagram¬ 
matic representation of a 
bistable amplifier. 


Figure 2b (far left). Bis¬ 
table amplifier from .the 
Plessey range. 
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By R. IAN HART, C. Eng., M.I.E.E. 

British Telecommunications Research Limited, Electronics Group 


ally of a number of carefully designed passages through 
which fluid may flow. 

When a source fluid under pressure is connected to 
the power input a flow will occur through the power nozzle. 
If the velocity of the fluid emerging from the nozzle is 
such that a critical value is exceeded, then the stream will 
attach to one wall due to the Coanda effect and exit via 
one output port. If a jet of fluid is now injected into the 
appropriate control port, the pressure in the separation 
bubble will rise, and the mam jet will flip over and 
attach to the other wall. It is found that the energy required 
to be injected in the control port is considerably less than 
the main jet energy and hence amplification has been 
achieved. Furthermore the main jet is stable when attached 
to either wall so that energy has only to be supplied to 
the control port whenever a change of state is required. 

The amplifier in figure 2b was designed for logic 
applications where high speed and low power consumption 
are important. The power nozzle is of the order of 0.015in 
wide and 0.040in deep giving a pressure versus flow 
characteristic as shown in figure 3. The nominal supply 
pressure (Pj) is 2lb/in a g, but satisfactory operation can be 
achieved with Pj in the range 0.61b/in*g to 251b/in a g. 
Amplifiers using the same principle have been constructed 
with nozzle widths up to several inches and used with a 
variety of fluids including hot gases and corrosive liquids. 

An amplifier of very different performance can be 
obtained by utilising a geometrioal configuration which, 
superficially at least, looks similar to that shown in figure 
2. In this case the side walls are set back sufficiently from 
the power nozzle so that the entrainment requirements of 
the power jet can be satisfied and wall attachment cannot 
take place. In tlhe absence of control signals, or with equal 
signals applied to opposing control ports, the power stream 
will divide equally about the splitter. The differential out¬ 
put pressure of flow measured between the output ports 
will be zero. If one control signal is greater than the 
other, the jet will be deflected, and more of the output 
is collected in one output port than in the other. By suit¬ 
able design, the differential output pressure (or flow) can 
be made proportional to the differential input over quite 
a large range. 

Devices of this type are termed “momentum inter¬ 
action” since their operation can be explained by consider¬ 
ing the exchange of momentum which ocrurs when the 



Outlet ports 
01 02 


Figure 4. Fluidic 
OR / NOR gate 
shown schem¬ 
atically with a 
practical unit 
from the Plessey 
range shown 
above it. This 
unit , and the one 
shown in figure 
2, measures Control 
1-15/16 x 1-9/16 ports 

x 3/8in (approx) Cl 

and is presented 
somewhat larger 
than life size. 



Inlet port 



control jet impinges upon the main jet with consequent 
deflection of the latter. 

The change in output divided by the change in input 
(i.e. the gain of the device), can be optimised for either 
pressure or flow, optimum flow gain usually being 'achieved 
at the expense of pressure gain and vice versa. Gains of 
ten for pressure and tfor flow are quite common and several 
devices can be placed in tandem for larger gains. As in 
electronics, fluidic analogue devices »are limited by noise 
and this has caused many research workers to study 
acoustic filter networks. 

Fluidic devices using the Coanda effect, momentum 
interaction, or a mixture of both may be designed to fulfil 
the requirements of logic systems. The bistable amplifier 
already described is an essential component in fulfilling 
the memory function. Whilst the amplifier shown in figure 
2 has only one control port per side, others can be added. 
With multiple input devices a signal applied to any one 
control port will cause the element to switch, thus combin¬ 
ing the bistable function with the “OR” function. 

Another very useful logic function is the NOR gate, 
from which all other logic functions can be symthetised. 
A fluidic OR/NOR gate is shown schematically, figure 4, 
and <a picture of an actual Plessey component is sihown 
above it. Referring to figure 4, the right wall has been 
vented in order to prevent the Coanda effect from occur¬ 
ring. In the absence of any signals at the control ports, 
the main power streams will attach to the left wall and 
exit at output port Ol. If a signal is applied to one control 
port or 'the other the power stream will be deflected, by 
momentum interaction, and exit via the port 02. As soon 
as the control signals are removed the power stream will 
return to the left wall. Thus it is seen that output Ol is 
the NOR output whilst the complement, OR output is at 
02 . 

As has already been mentioned, the NOR element is 
logically universal and indeed the fluidic OR/NOR gate 
is a powerful general purpose building brick. Frequently, 
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Then specify Thomas Picture 
Tubes-we now use the world’s 
finest Tungsten/Nickel Alloy 
Cathode in our entire range. 

Why? 

Extended tube life! 


20,000,000 of THESE CATHODES WERE USED LAST 
YEAR in the United States, mainly in colour TV 
where the 3 cathode tube demands the best 
cathode available. Specify Thomas Picture Tubes 
and know you’re buying the world’s finest. 
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OF AUSTRALIA PTY. LTD. 
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however, the special features of fluidics can be used to 
achieve specific circuit functions without using standard 
bricks. One example is the AND gate (figure 5) which is 
also interesting as illustrating a “passive” component, i.e. 
having no power supply. If a signal is applied to either 
control input alone then the jet will exit via output port 
1 or 3. If, however, both signals are present simultan¬ 
eously, they will interact and both will emerge from port 
2, the AND output. 

A further example is the half adder circhit used for 
the addition of binary numbers. The circuit has two in¬ 
puts, designated A and B and two outputs designed Sum 
(S) and Carry (C). The “truth table” showing the required 
operation is as follows: 


A 

B 

s 

c 

0 

0 

0 

0 

1 

0 

1 

0 

0 

1 

1 

0 

1 

1 

0 

1 


This circuit could be synthetised from five standard 
OR/ NOR bricks or alternatively various special circuits 
including that shown in figure 6 could be used. 

A novel method of using wall attachment devices has 
been studied by V. J. Chadwick of British Telecommuni¬ 
cations Research Limited, part of Plessey Electronics Group, 
who was tryinjg to increase the sensitivity of the bistable 
amplifier. It will be recalled that the velocity of the power 
jet must exceed a certain critical value if wall attachment 
is to occur. At jet velocities much lower than this the 
stream will divide evenly about the splitter. If the velocity 
of the power stream is increased from a low value there 
will come a time, just prior to the critical velocity being 
reached, when the jet is unstable and oan be diverted by a 
very small control signal. Further increase in the jet 
velocity will allow the Coanda effect to take place and the 
jet will attach firmly to whichever wall it was previously 
steered. 

This principle is used in the Plessey sensitive digital 
amplifier (figure 7). This is essentially a two stage amplifier 
in which the second stage is a conventional bistable 
amplifier whilst the first stage is slightly modified. In 
addition, the first stage power supply is derived from an 
oscillator instead of a steady supply. In this way the 
power stream is periodically being passed through the sensi¬ 
tive state previously described, built up to the normal 
working velocity, and reduced to zero. The output of the 
first stage is a series of pulses which are smoothed out by 
the second, normally powered, stage. The first stage has a 
slight bias so that in the absence of any control signal the 
jet win always attach to one particular wall. The presence 
of a small control signal at the time the jet passes through 
the critical value can overcome the bias and steer the jet 
towards the opposite wall. 

The same principle is employed in the shift register 
stage which also forms part of the Plessey range (figure 8). 


In this application the oscillatory power supply is replaced 
by a shift pulse amplifier. The level of signal applied to the 
GATE input is such that it can steer the shift pulse only 
during the build up of flow in the sensitive amplifier stage. 
Once the full flow has been established, any changes in the 
GATE input can have no effect until the start of the 
next shift pulse. 

Some of the device characteristics of importance, 
particularly in logic applications, are pressure recovery, fan¬ 
out and fan-in, power consumption, speed and stability. 
Many of these features are interdependent and a particular 
property may be optimised at the expense of others. The 
initial range of Plessey components has been designed as 
general purpose devices capable of meeting widely varying 
applications. To this end they display a useful all round 
performance rather than giving the ultimate with regard to 
any one characteristic. 

Pressure recovery. In order that the wall attachment 
phenomenon can occur, the power stream is accelerated in 
the converging nozzle and hence its energy is mainly 
kinetic. In order to reduce losses it is generally required 
to convert this dynamic energy into a static pressure re- 



Figttre 7. The Plessey sensitive digital amplifier . 


A-B Output 2 

Output 1 a-B 



Figure 5. Passive AND gate. 


Sum Carry 

A-V+B'X A B 



Figure 6. Passive half adder circuit. 
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PLESSEY 

Fluidics / a new technology 



“Fluidics” is the technology of 
using tiny jets of gas, air or liquid 
at low pressure to perform logic 
functions or to control more 
powerful force systems such as 
pneumatic, hydraulic, electric or 
nuclear. The Plessey system is 
based on air which is recognised 
as having qualities which, if 
suitably exploited, can be made 
to emulate electronics in 
sophistication, if not in speed. 


AC 88 


Main advantages of fluidic components 
are their intrinsic reliability, almost 
infinite shelf and working life, literally no 
maintenance, immunity to environmental 
change, no destruction by incorrect 
connections, safety in explosive atmos¬ 
pheres, unaffected by shock or 
vibration etc. In the U.K., U.S.A. and 
Europe, application engineering is 
accelerating after earlier heavy research 
and development expenditure. A few 
areas that have received application 
attention and present definite prospects 
for fluidic advancement are Nuclear 
Instrumentation, Machine Tools, Data 
Processing, Marine Automation, 
Spacecraft, Planes and Missiles, Medical 
Equipment and Domestic Appliances. 


Our illustration shows the only 
comprehensive professional kit specially 
made for use in universities, technical 
institutes, schools and industrial 
research establishments. Each kit has all 
the equipment needed to build complete 
fluidic control circuits involving functions 
such as switching, sensing, logic, 
computing and counting. The hardware 
illustrated comprises 20 logic elements, 

6 digital indicators, 4 proximity detectors, 
a pressure gauge, an electropneumatic 
relay transducer, 2 variable restrictors 
and a variety of mounting and connecting 
units. Optional extras are also available. 
A complete range of fluidic components 
or kits are available generally ex stock 
from the Ducon Professional Compo¬ 
nents Department. 


For further information please contact 


Ducon Division 

Plessey Components 

Box 2 PO Villawood NSW 2163 

Telephone 720133 


Melbourne 42 3921 
Brisbane 2 3287 
Adelaide 763434 
Perth 21 4821/21 7867 


PLESSEY 

Components 
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coverable at the output port. This pressure, expressed as a 
percentage of the power supply pressure, is termed pressure 
recovery. Maximum pressure recovery occurs with minimum 
output flow and can exceed seventy per cent in elements 
designed to enhance this feature. A figure of thirty per cent 
to forty per cent is more normal. 

Fan-out, Fan-in. Fan-out is the term used to indicate 
the number of similar devices which can be driven in 
parallel from a single output port. One factor in determining 
fan-out is the output pressure versus output flow character¬ 
istic of the driving element. A second factor is the control 
pressure required to switch the driven elements and this 
in turn is somewhat affected by the loading on the 
elements. Figure 9 shows how the recovered pressure and 
switching pressure vary with loading for a particular design 
of OR/NOR element. The same figure also demonstrates 
another characteristic, namely that of hysteresis. 

Fan-in indicates the number of control ports provided 
on an element. The limitation is partly one of finding 
enough room to fit a large number of channels, and partly 
one of making them converge on a small area of the side 
wall without upsetting the wall attachment phenomenon. A 
further difficulty is in preventing a control signal applied 
to one port from being attenuated’ by the idle control 
ports. Fan-in figures as high as tihirty-two have been 
achieved but the requirement for these is limited to a few 
specialised applications. Most designers of logical systems 
would be happy with a fan-in of two, three, or four, 
and these can be achieved without too much difficulty. 

Power consumption. The power consumption depends 
upon the supply pressure used and the size of the power 
nozzle. The supply pressure versus supply flow for a typical 
element has already been illustrated in figure 3. From this 
it is ssen that, at the nominal operating pressure 
of 21b/in 2 g, a flow of the order of O.ls.c.f.m. occurs and 
this is equivalent to a power consumption of about 650mW. 

_ Work in progress on smaller nozzles should reduce the 
power consumption by an order of magnitude. 

Speed. The response time of a fluidic device depends 
upon the supply pressure and the circuit conditions in which 
it is used. For elements having dimensions similar to the 
Plessey range and working at pressures below 251b/in 2 g 
a typical response time is of the order of 0.001 sec. Future 
miniaturisation is likely to yield times of the order 0.0001- 
sec. However, the operating speed within a system is 
determined largely by # the delays in interconnecting pas¬ 
sages. Systems operating at a few hundred pulses per 
second are currently possible with the promise of a few 
thousand pulses per second in <the future. 

It should be mentioned that fluidic devices have been 
used in an oscillatory mode at frequencies up to at least 
lOOKHz. This small signal behaviour should not be 
confused with the much lower rate at which useful energy 
can be transferred. 

Stability. An important feature of fluidic devices is 
the extent to which the performance is affected by load 
conditions. It has already been seen that the control 
pressure required to switch an element depends upon the 
load, an effect which must be minimised. Furthermore a 
device, particularly a general puipose building brick, can 
be presented with loads varying from completely blocked 
to fully open. Under blocked load conditions provision 
must be made to vent the main stream whilst still allow¬ 
ing it to develop a reasonable static pressure iat the output. 
It is important to position the events so that the emerging 
stream is kept well clear of the interaction region, other¬ 
wise switching can occur due to changes in load. 

With many aspects of fluidics, a phenomenon Which 
is a problem in one area can be turned to advantage 
in another. Thus elements are sometimes designed to be 
load sensitive for special applications including some forms 
of oscillator. 

At the present state-of-the-art there is a very little 
usable mathematical theory to describe the complex tur¬ 
bulent flow occurring within a fluidic wall-attachment 
device. Element design is still largely empirical; a model is 
made, extensive measurements are carried out, the model is 
modified, and more measurements follow. However, with 
the passage of time, designers are steadily compiling a 
library of standard shapes, rules and know-how. 

One design aid favoured by some is the water table 
on which large scale models can be set-up, flow patterns 
visualised, and pressure and flow measurements made. This 
method has, however, posed many new problems in con¬ 
nection with translating the result of large scale water 
experiments into actual-size air operated devices. Perhaps 
the most useful contribution of the water table is in helping 
to establish the general outlines of a new device, after 


which the real design work is best carried out on actual- 
size devices using the correct fluid. 

It is clear that there is >a need for a rapid turnround 
manufacturing method at the element design stage. Once 
the design is established the choice of a suitable manu¬ 
facturing method is determined primarily by economics. 
The selected method may be different according to whether 
the element is a miniature logic device or a larger device 
for handling, say, hot gases or liquids. Generally speaking, 
the latter present no great problems and only the small 
logic devices will be considered here. 

The object is to reproduce in plastic, metal, or other 
suitable material, the required pattern of cavities and 
passages. The depth of the cavities is between 0.03in and 
0.04in and the width of the narrowest ones is of the order 
of 0.01 in. Walls of channels should be substantially vertical 
and there are other tight tolerances on surface finish, radii 
on corners, and fillet radii at the roots of walls. 

A convenient method of manufacture, at least in the 
element design stage, is to use a photo-etching technique. 
A suitable material is Dycril, a photosensitive plastic mar¬ 
keted by Du Pont. It is extensively used to make printing 
plates but the requirements are very different from those 
of fluidic elements and so a new processing technique has 
had to be developed. 


Schematic 




Figure 8. The Plessey shift register stage. 



Control pressure ^1 

(as fraction of supply pressure) 


Figure 9. OR/NOR characteristic. Key, control 
port 1 —, control port 3 - - - 
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DUCON BLOCK CONDENSERS 


WHILE THEY LAST AT LESS THAN 
HALF PRICE 


16 mfd 400 V.D.C.W. 

16 mfd 1500 V.D.C.W. 

20 mfd 400 V.D.C.W.. 

including postage. 


$4.75 

$9.85 

$4.95 


PHILIPS MINIATURE 
ELECTROLYTIC CONDENSERS 


Packs of 12 Assorted Values ranging from 125 mfd 
2.5 V.W. to 4 mfd 64 V.W. 


$5.75 


including postage. 


807 VALVES 

AMERICAN SYLVANIA $1.75 

including postage. 

Packs of 10 $15.00 Including postage, 


each 


POWER SUPPLY BASIC KIT 


Consists oft 


One Transformer tapped for 9v and 12v at 500 ma. 
One full wave contact cooled Rectifier. 

One 1,000 mfd 15 V.W. Capacitor. 

Make your own 9 or 12 volt power pack to supply 
transistor radios, record players, slot cars, toys, etc. 

Supplied with wiring diagrams. $3.50 Post free. 


SPEAKERS 

2i” 8 ohm as used in Transistor Portables. 

$1.30 «,*, 

Packs of 10 $11.50 including postage 


AUSTRALIAN 
MADE 

TRANSISTOR ( 
RADIOS 


Silicon Six Transistor 


9 


FIESTA 


Six Silicon Transistors, 
Three Diodes. Fea¬ 
tures good performance 
with Low battery drain. 
Complete with battery, 
carrying case, and ear¬ 
phone. 


$13.00 


including sales tax and 
postage. 



TELECALL—Mini Door-Phone 


2 MODELS: 


1. WITH FLUSH MOUNT SLAVE UNIT (Stainless 
Steel). 


2. WITH SURFACE MOUNT SLAVE UNIT, 
(plastic) 


Normally used to communicate with visitors at front 
or rear door from kitchen, etc., or may be used as a 
high quality intercomm. between any two locations. 
Supplied complete with battery and 50ft wire. 


$11.95 Either Set. Post free. 


SURFACE MOUNT TYPE 


FLUSH TYPE 





. - • ; v l 


o 



4 m.m. EARPHONE PLUGS 

with 45” twin flex attached . . . 12c each. 

Packs of 10 $1.00 


including postage. 



220 PARK ST.. STH. HELB., VIC. Ph. 69-0151 (30 lines) [ 
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produce a high-contrast negative from 
the designers drawing of the required 
configuration. This is then placed in 
contact with the Dycril in a vacuum 
frame and exposed to ultra-violet light. 
The plastic exposed to the ultra-violet 
light polymerises and becomes rela¬ 
tively insoluble compared to those 
parts protected by the photographic 
negative. The plastic is then sprayed 
with a dilute sodium hydroxide solu¬ 
tion, which washes away the unex¬ 
posed parts and leave the required 
configuration of cavities and passages. 
A cover plate carrying suitably posi¬ 
tioned connecting pipes is attached to 
the element, which is then tested. If 
any modifications are required they are 
made to the designer's original drawing 
and the whole process is repeated. 

While the Dycril process is extremely 
useful at the development stage, it is 
not very suitable for quantity produc¬ 
tion. One reason is the cost, but much 
more important is the fact that the 
material is sensitive to moisture. The 
Dycril master can, however, be used 
to make a number of epoxy resin 
moulds from which elements can be 
produced by established casting tech¬ 
niques, using the “lost-wax process." 
The use of a casting technique gives 
very good reproduceability of elements 
while the “lost-wax process” ensures a 


muu ian 

take advantage of the attributes of 
cheapness, reliability, and resistance to 
extremes of temperature and vibration. 
If, in addition, the application already 
includes a source of pressurised fluid, 
then it begins to look “a natural” for 
fluidics. From this point of view the 
aerospace industry, both missile and 
aircraft, has many attractive potential 
applications. Similarly, although the 
environmental conditions are not quite 
so rigorous, there are many possibilities 
for fluidics in marine systems, process 
control, materials-handling and machine 
tool control. 

Other areas for which fluidics seems 
particularly suited include medical 
equipment, office machinery, domestic 
appliances and computer peripherals. 
In these areas the viability of many 
proposals will hinge, perhaps, on a 
single feature, such as price, with no 
question of adverse environment )o 
sway the argument. Nevertheless, it is 
these areas which offer the greatest 
challenge to the fluidicist and will spur 
him on to produce improved devices. 

A wide range of fluidic devices, cir¬ 
cuits and techniques, is becoming avail¬ 
able for use in both simp's and com¬ 
plex control systems. The devices 
promise to combine reliability, cheap¬ 
ness, and tolerance to extremes of 
environment, with a speed which is less 




Removing fluidic elements from vacuum mould filling machine . 


than electronic devices but in excess of 
electromechanical components. 

It is believed that the tolerant 
characteristics of the Plessey compon¬ 
ents coupled with a convenient equip¬ 
ment practice, will satisfy many 
immediate needs. Meanwhile, steps are 
being taken to meet the next require¬ 
ment, namely that of integrated cir¬ 
cuits. In some cases the integrated cir¬ 
cuit will be necessary in order to 
achieve the highest operating perform¬ 
ance, while in other cases, it may be 
required in order to dispense with the 
mass of interconnecting pipes of a 
breadboard model. 

Complete technical information is 
available from: Professional Com¬ 
ponents Department, Ducon Divi¬ 
sion, Plessey Components Group, 
Box 2, ViUawood, NJ5.W. 2163. Q 


perfect seal between the pattern-bear¬ 
ing part of the element and the cover 
plate. 

It should be noted that the above 
method of manufacture is equally suit¬ 
able for making an integrated circuit 
as for making a single device. The 
elements in figures 7 and 8 are actually 
small integrated circuits. 

Fluidic applications have been pro¬ 
posed for practically every area of 
industry. Undoubtedly, many of these 
proposals, although technically feasible, 
will disappear in the light of a cool 
economic appraisal alongside alternative 
electronic or other techniques. Never¬ 
theless, there will remain a large num¬ 
ber of applications where the fluidic 
solution is the correct one. 

Clearly the most attractive applica- 


IWMTia 


BY ALL 

PRODUCTION ENGINEERS 



miniature 

soldering instruments 



* RELIABLE 
* EFFICIENT 
* LONG LIFE 
* REPLACEABLE BITS 
*- CONTINUOUSLY RATED 
* NO WARM UP DELAYS 
* NO SWITCH TROUBLES 
* NO OPERATOR FATIGUE 
1 * DOES WORK OF HEAVY IRONS 

^Weighs less than 1 oz. and 
[compact handle enables girl 
[operators to work quickly and 
T accurately all day. 

tWrite or phone to 

[MUBfiMlif: AWA Ltd.. 67 9161. HOBART : 
AWA Ltd., 3 3836. LAUNCESTON : AWA 
Ltd., 2 1804. AjgELAI oK Newton McLaren 
Ltd 51 0111. Chandlers Ltd., 

31 0341. PIRTl; AWA Ltd., 28 3425. 
SYDNEY : George Brown & Co. Pty. Ltd., 
29 7031. Electronic Parts Pty. Ltd.. 
533 1277. 

Australian Distributors 

"MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York Street, Sydney■ 2 0233, Ext. 284 
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ISEP 

Low-cost Modular 
Mechanical Mounting 
and Connecting 
System 



Four-Rail Sub-Rack 


ISEP (International Standard Equip¬ 
ment Practice) has been developed by 
ITT to provide a low-cost, comprehen¬ 
sive system of racks, sub-racks, plugs, 
sockets and accessories for the hous¬ 
ing of electronic equipment. 

ISEP is manufactured and marketed 
by STC and can be supplied to meet 
exactly the requirements of equipment 
manufacturers. 

The ISEP modular system offers the 
ultimate in simplicity and flexibility in 
sub-racks. It is assembled with four 
screws; guard rails and socket sup- 



Two-Rail Sub-Rack 


ports are fixed into the sub-rack by 
four special screws. Plugs and sockets 
are rated at 250 V. r.m.s., 4 A. per con¬ 
nector, have a contact resistance of 
less than 5m 0 and meet the highest 
professional specification. Whether 
mass-producing or making equipment 
to special order, you can obtain the 
benefits of high quality at low cost by 
using ISEP. 

For illustrated technical booklet, write 
to: Standard Telephones & Cables Pty. 
Limited, Components Division, Moore- 
bank Avenue, Liverpool, N.S.W. 
(Phone 602-0333). 



Typical Installation 
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FLUIDIC HARDWARE AND EQUIPMENT 


By N. W. SYKES, M.A., B.Sc. (Eng.), M.I.E.E., A.M.I. Mech. E. 

Industrial end lleetronie Components Division 


Once the basic principles of fluidics have been grasped it is possible to 

consider the hardware and other practical aspects; the size and form of 

the fluidic blocks, the methods of interconnection, the sensors 

to convert to or from fluidic operation to other modes, 

and so on. This description of typical components 

is reprinted from "Component Technology," 

published by the Plessey 

Company, tngland. 


The article starting on page 36 gives 
a general introduction to the whole 
technology of fluid logic, describes the 
design and performance of four ele¬ 
ments in particular, and suggests some 
possible applications. This article is 
concerned with the methods of inter¬ 
connecting these elements, and des¬ 
cribes some of the hardware developed 
to facilitate the construction of com¬ 
plex fluidic systems. It also describes 
some of the standard input and output 
transducers now being offered for use 
with the Plessey range of fluidic com¬ 
ponents to provide the input and output 
signals most frequently required in the 
construction of practical industrial con¬ 
trol systems. 

All the fluidic elements in the range 
are designed to a modular concept, 
and have been based on metric sizes. 
Each of the elements is lcM thick and 
4cM wide, and differ only in height. 
The basic height module is 2.5cM and 
all elements are a multiple of this. 
The bistable and OR/NOR units are 
5cM high, and the integrated shift 
register and digital amplifier units are 
lOcM high. These elements are illus¬ 
trated in figure 1. Each element is pro¬ 
vided with a single fixing hole, and 
can easily be screwed or secured to a 
baseplate or breadboard. 

The connections to the elements are 
by means of socket ports designed to 
give a push fit with 6mM OD plastic 
tubing. It has been found in practice 
that tube with a Shore hardness of 
about 80 has sufficient rigidity to en¬ 
sure easy push fitting, yet sufficient 
flexibility for interconnections. 

The elements are designed to oper¬ 
ate up to pressures of 251b/in 8 g and 
the interconnection system has been 
tested to pressure well above this. In 
fact the higher the pressure the better 
the seal, due to the slight ballooning 
on the plastic tube. This is in direct 
contrast with the situation on the more 
conventional barbed nozzle type of 
connection, where the expansion of the 
tube loosens the seal. With the socket 
system, the connection can withstand 
pressures up to about 801b/in 8 g before 
the tube blows out. If desired, the con¬ 
nections can be further retained by the 
use of a suitable adhesive. 


Complete technical information is 
available from: Professional Com¬ 
ponents Department, Ducon Divi¬ 
sion, Plessey Components Group, 
Box 2, Villawood, N.S.W., 2163. 


Another advantage of this type of 
connection is that a substantially uni¬ 
form flow section can be retained at 
the connection point. To retain these 
advantages throughout the intercon¬ 
nections a Y connector has been de¬ 
signed for use with the 6mM tubing. 
This utilises socket ports and full bore 
is maintained through the connector. 
This connector is illustrated in figure 
2. A typical assembly of a small 
fluidic system using this method is 
shown in figure 3. This can be useful 
where the number of elements in¬ 
volved is fairly small. 

When the system becomes more 
complex, however, or where a higher 
packing density of elements is requir¬ 
ed, the simple baseboard method is 
not very convenient. The connection 
of all the supply pressures alone pre¬ 
sents a problem, if a neat arrangement 
without undue pressure drop is to be 
achieved. 

To solve these problems and to 
simplify the construction of fluidic 
systems using the range of modular 
fluidic elements, a patented universal 
mounting system has been devised. 
This comprises a number of standard 
units which can be interconnected in 
an infinite variety of ways. 

The main component of the system 



Figure 1. Typical fluidic elements . 





Mii 


Figure 2. 6mM Y connector . 



Figure 3. Assembly of small fluidic system . The various elements of 
the system are designed to accept 6mM plastic tubing as a “push fit” 

No additional fastening is required at normal or even higher, opera - 

ting pressures . 
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You have to know your subject 
before you can teach it 

and who knows electronics better than Philips? 


Philips "Practronics" is a course in elect¬ 
ricity and electronics, which combines 
theory and practice by the use of electronics. 
"Practronics" is designed for individual use 
and involves no previous knowledge of 
electronics. 

For secondary science students, technical 
trainees and the interested layman. Pract¬ 
ronics" provides an exciting discovery 
method of mastering a complicated subject 
in simple, logical and interesting steps. 
"Practronics" is not a toy. It is a sound, 
thorough and comprehensive course of 


study combining the best which Philips can 
offer in equipment, scientific knowledge 
and teaching experience. 

The course is divided into three parts: 

Part 1. Linear networks D.C. and A.C., 
comprising three books, matrix, set of 
components and test set. 

Part 2. Transistor theory and experiments, 
comprising two books and a set of com¬ 
ponents. 

Part 3. Semiconductor professional and 
industrial applications, comprising four 
books, matrix, set of components and an 
oscilloscope. 


PHILIPS 


PHILIPS 

Scientific & Industrial Equipment 


















is the mounting manifold 
(figure 4). This is 
diameter supply 
moulded projections 
vide plug-on facilities 
fluidic elements. The manifold pro¬ 
vides air at the supply pressure to ieach 
fluidic element and the elements are 
angled on the manifold to minimise 
the possibility of cross-coupling be¬ 
tween the vent ports of adjacent ele¬ 
ments. The manifold is arranged so 
that the projecting tube of one mani¬ 
fold plugs into the open end of an¬ 
other, and the long length of manifold 
can be assembled easily. 

The fixing feet are provided with 
projecting pegs so that the system can 
be assembled by push fitting the pro¬ 
jections into suitably drilled chassis 
holes. If desired, the manifold can be 
further secured by heat sealing the pro¬ 
jections on the underside of the chassis. 
Alternatively the projections can be re¬ 
moved with a sharp knife to expose 
moulded holes for screw fixing. 

The other essential components of 
the mounting systems are shown in 
figure 6. The four-port connector 
block type CBl provides a means of 
interconnecting lines of manifold with 
short lengths of aluminium supply 
tube, which is also supplied as part 
of the system. The connector block 
is a push fit on to the end of the sup¬ 
ply tube. or on to the manifold tube 
projection. The block has a projec¬ 
tion boss to provide simple push fit¬ 
ting facilities into drilled chassis holes 
and the block forms the additional fix¬ 
ing foot at the end of a manifold run. 
As with the manifold, this boss can be 
heat sealed or can be removed with a 
sharp knife and the moulded holes 
used for conventional screw fixing. 

The large stopper Type SLI also 
shown in figure 6, completes the mani¬ 
fold system. This can be used to 
close the open end of the manifold 
or an unwanted port of the connector 
block. The same stopper is used as 
an external cap to plug on to the 
manifold outlet nozzles to close any 
unwanted positions. 

The lengths of aluminium tube have 
been chosen to give a suitable spacing 
between lines of manifold to allow for 
convenient interconnections of the 
elements assembled to them. A typical 
system assembled by this method is 
shown in figure 7. Accessories such as 
tubing, clamping clips and on-off taps, 
can all be supplied as part of the stan¬ 
dard system. 

The manifold system can be as¬ 
sembled in a number of different ways 
to suit any chassis or panel arrange¬ 
ment, but the sizes have been chosen 
particularly to suit a standard 19in 
rack, so that very large systems can be 
assembled in conventional racks or 
cubicles. The system enables prototype 
fluidic circuits to be built simply and 
quickly, and i s also suitable for use 
on large production systems where it 
provides a convenient, economical and 
compact method of assembling large 
number of fluidic elements. This 
system represents a significant step for¬ 
ward in the application of fluidic con¬ 
trol systems, and for the first time 
provides the user with a simple means 
of using discrete fluidic elements, rather 
than leaving him to solve his own 
mounting problems. 

In any practical fluidic system, some 
form of input or output is required 
which may in itself be non-fluidic. For 
example, the input may be in the form 


Figure 6. Mounting system components. These may be used in con¬ 
junction with the mounting manifold. 


Figure 4. Mounting manifold. This unit is about 7in long. 


Figure 7. (Above). Typical 
fluidic assembly. 

Figure 8. (Right). Proximity 
valve. 

of a mechanical movement, or an elec¬ 
trical signal, or an output may be re¬ 
quired to control an electric motor. 
In these cases some form of trans¬ 
ducer is required to convert from one 
medium to the other. In some cases, 
the transducer may be required to be 
an integral part of some other com¬ 
ponent, but there are many applications 
where a standard transducer could be 
employed. 

To meet this requirement, a number 
of standard transducers are being de¬ 
veloped for use with Plessev fluidic 
components to provide the input and 
output signals most frequently required 
in the construction of practical indus¬ 
trial control systems. This range will 
te progressively extended. 

The main forms of input required 
can be reduced to those involving 
mechanical movement, electrical signals 
or pneumatic pressures. 

Figure 8 shows a simple proximity 
valve which can be used to detect 
mechanical movement. It is essentially 
a three port valve with an adjustment 


screw for setting the operating point. 
With air supplied to the input port on 
the right, and no mechanical obstruc¬ 
tion in the left hand port, very low 
pressure will be available at the bottom 
port which connects to the input of a 
fluidic element. Due to entrainment, 
this pressure may be slightly negative. 
If, however, the left hand port is now 
obstructed by a mechanical motion to¬ 
wards it or across it, a back pressure 
will be developed which will feed back 
through the lower port causing the 
fluidic element to switch. The back 
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the new 

corceptcfvalue 
for fine 
quality stereo 

TEIVIRO 

model X2312 

A.M. TUNER—STEREO AMPLIFIER 


Elegantly designed, in modern-style, walnut finished cabinet, the 
Tempo model X2312 offers a host of quality features at moderate 
cost, including: 

• Solid state • Module construction • 20 watts output % Illu¬ 
minated Dial • Inbuilt Ferrite Rod Aerial • Accepts both mag¬ 
netic and ceramic pick-ups. 


TEMPO 


SOLID STATE 
STEREO AMPLIFIER 


TREBLE 


BALANCE 


VOLUME 


PHONES 


POWER 


OFF 


Specifications: 

17 transistors, 2 germanium diodes and 4 silicon rectifiers, circuit: Class B Push-pull output. 
tuning range: 535 Kc/s to 1650 Kc/s. bandwidth: 8 Kc/s. sensitivity: Magnetic; 
3 mV. Auxiliary; 150 mV. output at 1% t.h.d. into 8 ohms: 2 x 10 Watts max., 2x7 
Watts r.m.s. frequency response: 20-30,OOOc/s ± 2dB at 1 Watt, output impedance 8- 
16 Ohms, tone control: Bass; ± j^dB at 100 c/s. Treble; ± ]| dB at 10 Kc/s. power: 240 
Volts 50 cycles a.c. fuse: 0.5 Amps, size (Hwd) : 41” x 15” x 9i” (including feet). 

a large range of compatible accessories is available 


Sole Distributors: 

MAGNECORD SALES & SERVICE 210 Clarence St., Sydney, 2000. Box 882 G.P.O., Phone: 29-1704 
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pressure developed depends on the 
screw setting and the degree of ob¬ 
struction of the port. This device is 
suitable for feeding the bistable element 
or the OR/NOR unit. 

The valve ports are designed for use 
with 6mM OD plastic tubing, and the 
method of connection is the same as 
for the fluidic elements. A small stop¬ 
per is available for use with the proxi¬ 
mity valve to close any of the ports, 
and may be drilled to provide differing 
port sizes. 

Another form of input suitable for 
use with the highly sensitive digital 
amplifier is the interrupted air jet. The 
sensitivity of this amplifier is such that 
it can be operated by a small jet of 
air collected by a receiving orifice con¬ 
nected to its input. This jet may be 
projected over a considerable distance 
by a suitable launching orifice. Such 
an arrangement is shown in figure 9. 
When the jet is interrupted by a mech¬ 
anical motion, an input signal is obtain¬ 
ed sufficient to switch the digital am¬ 
plifier. Similarly a form of pneu¬ 
matic input can be obtained from a 
signal available as a small air jet. 

Another device which can be used 
to convert a pneumatic input signal to 
the pressure and flow levels required 
by a fluidic element is the variable 
restrictor. This is essentially a two 
port device similar in construction to 
the proximity valve; in this case the 
lower port is either omitted or closed 
by the small stopper. The adjustment 
screw now provides variable flow re¬ 
striction between the two remaining 
ports. Another use of the variable re¬ 
strictor is in conjuction with the uni¬ 
versal mounting manifold, where it 
may be plugged on to one of the out¬ 
put sockets to provide a variable power 
source to any fluidic element, or to 
provide a variable bias signal to a con¬ 
trol port. 



Figure 10. Electrical relay 
input. 



Figure 11, Diaphragm switch. 
It is approximately full size in 
the photograph . 



Figure 9. Interrupted jet input. 


Various methods exist for obtaining 
electrical inputs to fluidic elements. 
For example, a standard solenoid can 
be used to produce mechanical motion 
which can then be used in a variety of 
ways. A particularly convenient 
method of obtaining an electrical input 
is to use the armature motion of a 
standard relay to close the port of the 
proximity valve. A number of relays 
are suitable for this purpose; one such 
arrangement using a modified BPO 
Type 3000 relay is shown in figure 10. 
The coil can be wound to suit the 
particular electrical input available. 

Transducers for other forms of input 
can be built based on the proximity 
valve. For example, used in conjunc¬ 
tion with a bimetal strip or a bellows, 
it can be used to sense temperature or 
pressure. 

A similar requirement exists for 
transducers to produce other forms of 
output signal from the output of a 


fluidic system. One useful form of 
output is to obtain an electrical signal. 
This can then be used for indication, to 
control solenoids, relays, pneumatic 
valves and electric motors either 
directly or by relays and contactors. 

Figure 11 shows a diaphragm switch 
which has been designed for this pur¬ 
pose. It is based on a flexible dia¬ 
phragm which, by means of a patented 
mechanism operates a standard micro- 
switch. The switch rating is 5A at 
240V AC and it operates at an inlet 
pressure of 0.51b/in 8 g. The unit is 
similar in size to the fluidic elements 
and may, if required, be mounted on 
the universal mounting manifold by its 
blind fixing hole. 

Other output transducers can be con¬ 
structed using moving part devices. By 
this means, a pneumatic signal at nor¬ 
mal line pressure can be controlled by 
a fluidic system, and it is hoped to 
introduce a pneumatic step up valve 
of this type in due course. Q 

ELECTRONICS 


ASTRONIC 

NEWS 


DAWE INSTRUMENTS 

6 WATT AUDIO OSCILLATOR 
TYPE 440B 


A-6 Watt Audio Oscillator providing 6 
Watt of output power at low distor¬ 
tion over the frequency range of 20Hz 
at 20Kz. 



m ) 


SPECIFICATION 
Frequency range: 

20 Hz to 20kHz in three decade 
ranges. 

Accuracy: 

Scale calibrated to within ±1%. 

Dial: 

6iin. (165mm) diameter calibrated 
over 333° of arc. Total effective 
scale length approx. 60in (150cm). 

Output: 

6W max. (-f 38dBm) into 3.75 ohm, 
15 ohm or 600 ohm balanced or 
unbalanced (4.75V, 9.5V, 60V), also 
-4-10dBm from precise 600 ohm 
balanced source. 

Attenuation: 

4 steps 10dB±0.2dB and 20dB 
continuously variable. Additional 
28dB on 600 ohm output giving pre¬ 
cise balanced source impedance. 

Frequency response: 

±0>5dB over entire frequency range 
at 3W output. 

Distortion: 

0.5% for 1W output above 50Hz, 
1% for 3W. Typical harmonic con¬ 
tent at 400Hz, 3W output: 

2nd Harmonic 0.02%. 

3rd Harmonic 0.12%. 

Hum and spurious signals less than 
0.01% (3mV). 

Power supply: 

110V or 200-250V, 50-60Hz a.c. 
mains, 75W approx. 

Mounting: 

Portable metal cabinet finished blue 
with stove enamelled light grey front. 

For further information please 
contact 


MELBOURNE SYDNEY 

489-1911 31-6721 

ADELAIDE BRISBANE 

23-4022 2-0271 

PERTH HOBART 

28-3111 2-2711 

ASTRONIC 

IMPORTS 

DIVISION OF ELECTRONIC 
INDUSTRIES LTD. 
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Name Change Only 


so 


KENWOOD as a brand name especially for 
excellent tuners, amplifiers and speakers has 
become internationally popular and respected. 
For the purpose of brand name uniformity, 
we will now use on the KENWOOD name. 

The product is the same under both, 


Quality & 


so the high quality and performance remains the same. 
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90 WATTS SOLID STATE STEREO AMPLIFIER TK-400T 


*90 watts of IHF Standard total music 
power to drive even low efficiency HI-FI 
speakers. 

* Very low IM distortion for exceptional 
clear low level to high level listening. 

* Blow out free exclusive automatic circuit 
breaker protects power transistors (U.S. 
Pat.) 

* NF type tone control. 

T SPECIFICATIONS 

* Total music power: 90 watts (IHF Stand¬ 


ard 4 ohms) 

* Continuous Power: 32 watts per channel 
(0.5% T.H.D.) 

* Frequency Response: 20 Hz—50,000 Hz 
(±1 dB) 

♦Power Bandwidth: 20 Hz—30,000 Hz 
(-3 dB) 

♦Damping Factor: 40 (at 16 ohms), 20 
(at 8 ohms) 

♦Speaker impedance: 4, 8 or 16 ohms. 

* Dimensions: 15K"(W), 5%"(H), 12K"(D) 


Sole Agent: Jacoby, Mitchell & Co., Pty., Ltd. Head Office: 469-475 Kent Street, Sydney Tel: 26-2651 Melbourne; 15 Abbotsford Street Tel: 30-2491 
Brisbane : 56 Edward Street Tel: 2-6467 Adelaide : Truscott Electronics, 64 Hindmarsh Square Tel: 23-3024 
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To KENWOOD. 

Performance The Same 




▼ TK-150U 

*40 watts of IHF Standard total music power 

* All transistor amplifier provides wide 20 to 
50,000 Hz frequency response and 20 to 
60,000 Hz power bandwidth. 

*5 pairs of input terminals for MAG, AUX 1, 
AUX 2, TAPE REC and TAPE PLAY. 

* Damping factor: 40 (at 16 ohms), 20 (at 8 
ohms) 

* Dimensions: 10X"(W), 4>£'{H), 9%"(D). 

▼ TK-250U 

*60 watts of IHF Standard total music power 

* Very low IM distortion for exceptional clear- 
sound low level to high level listening 

* High damping factor 23 (8 ohms), 46 (16 ohms) 
for excellent transient response. 

*2 sets of stereo speaker terminal and front 
panel speaker selector switch. 

* Frequency response: 20 Hz~50,000Hz(±l dB) 

* Power bandwidth: 18 Hz-60,000 Hz (—3 dB) 

* Dimensions: 13*(W), 4>^(H), 9%*(D). 




40 WATTS 

SOLID STATE STEREO AMPLIFIER TK-150U 


60 WATTS 
SOLID STATE STEREO AMPLIFIER 


▼ KL-60 

*60 watts input, 5-speaker, 4-way system 

* Designed for use with solid-state amplifiers 

* Four-step tone selection 
♦Completely sealed enclosure 

* Smooth 4-way crossover 

* Mounted speakers: 12-inch, tree-edge woofer 
xl (Bass) 

6)4 inch cone squawkerxl (lower midrange) 
4 inch cone squawkerxl (higher midrange) 
Horn-type tweeter x 2 (Trebie) 

* Frequency response: 30 Hz to 20,000 Hz 

* Dimensions: 15'(W), 25X'(H), 11%'(D). 



BOOKSHELF TYPE 
4-WAY 5 SPEAKER 

SYSTEM KL-60 


Ask for a catalogue or demonstration by your nearest dealer . 



the sound approach to quality 

KENWOOD, 


a product of TRIO Corporation, Tokyo, Japan. 


To : Jacoby Mitchell & Co., Pty., Ltd. EA 

| 469-475 Kent St., Sydney. 

j Send me information on KENWOOD AMPLIFIERS, 
j SPEAKERS & name of nearest KENWOOD retailer. 

! NAME: __ 

j ADDRESS: __ ' 
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If you keep on making small improvements 
in the design of a valve 


IT MAKES A BIG 
IMPROVEMENT TO THE 
WAY IT WORKS 



Take our 6AU6, for example; it has been manufactured 
by A.W.V. for over 20 years. And our 1948 valve looks 
much the same as our 1968 one. But constant techno¬ 
logical improvement has improved the quality, efficiency 
and operating life. 

Here are some of the improvements— 

Heater—Improved insulating material and tungsten pro¬ 
cessing greatly reduce hum and increase operating life. 

Grids—Special chemical treatment of Grid 1 inhibits 


oxide formation—considerably lengthens life. 

Anode—Now made from gas-free aluminium clad iron 
instead of carbonised steel, thus increasing the life of 
the valve. 

Mica and Glass Bulbs—The use of thicker mica and 
closer tolerance bulbs has considerably improved 
microphony. 

Small changes? A.W.V. valves perform better and 
live longer because of them. 



AMALGAMATED WIRELESS VALVE COMPANY PTY. LTD. 
SYDNEY • MELBOURNE • BRISBANE • ADELAIDE 
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FOR AMATEURS, S.W.Ls 


Twenty-Four Hour 
Universal Clock 


Here is a truly universal clock. Suitable for use any¬ 
where in the world, it indicates local time, GMT, 
and the time in major world centres. The scales 
will also make a handy calculator to convert local 
time to GMT, to other world centres, or vice versa. 



By Leo Simpson 


To most people, no matter what 
their occupation or hobby, the question 
of time at remote parts of the world 
is sooner or later raised. The question 
may be the result of watching a tele¬ 
cast of an overseas event, listening to 
a short-wave radio program, or merely 
wondering what time one should tele¬ 
phone a person overseas. And short¬ 
wave listeners and amateur radio 
operators have a special interest in 
time at different parts of the world. 

As far as the latter are concerned 
Greenwich Mean Time (GMT) pre¬ 
sents the best solution to the problem. 
This is a universal time system based 
on the 0° meridian passing through 
Greenwich (London). It is used by 
virtually all international broadcasting 
systems, commercial communication 
channels, or amateurs wishing to make 
schedules on an international basis. The 
advantage of GMT is that it is recog¬ 
nised world wide and therefore avoids 
the need to make individual time 
calculations for individual countries. It 
also avoids the complications created 
by various “daylight saving/’ “summer 
time/* or even “double summer time” 
systems employed in some localities. 

Greenwich Mean Time is presented 
as a 24-hour cycle, rather than the 
more common 12-hour cycle used by 
conventional clocks. The 24-hour 
system expresses the time as four 
figures, two for the hours and two for 
the minutes. The cycle commences at 
midnight, which is designated as either 
0000 or 2400. One hour after mid¬ 
night is 0100 (spoken as “oh one 
hundred hours.”) One hour thirty 
minutes after midnight is 0130 (“oh 
one thirty hours* 1 ) and so on to 2359 
(“twenty-three fifty-nine”) at one 
minute to midnight the following day. 

The 24-hour clock need not be con¬ 
fined to GMT. It is often used to ex¬ 
press local time, for example by the 
armed services, and by amateur 
organisations when designating times 
for contests, important schedules, and 
so on. 

Since a clock such as this does not 


appear to be available on the market 
(if it is it is certainly a well-kept 
secret) the problem is how to convert 
a standard clock to read on a 24-hour 
basis. This article discusses the means 
by which this can be done and pre¬ 
sents a dial scale which can be used 
on the clock or separately as a hand- 
operated international time converter. 

Having discussed the need for a 
GMT clock the first question is how 
to convert a standard electric clock 
movement so that the “hour” hand 
makes one sweep every 24 hours. One 
obvious way would be to modify the 
gearing. This may be easy enough for 
the hobbyist who possesses the neces¬ 
sary equipment, but most people do 
not have the metal-working facilities. 

The next approach would be to 
drive the clock with a 25Hz supply 
which could be synchronised with the 
50Hz mains supply to take advantage 
of mains frequency standard. This 
would mean that all the clock hands 


would move at half speed. This could 
cause confusion as far as the minute 
and second hands are concerned and 
these might best be left off. If the 
clock was calibrated with 15-minute 
graduations this should be acceptable, 
as the time span of most short-wave 
programs is in multiples of fifteen 
minutes and they usually begin on the 
hour or half-hour. If one really wanted 
to know the exact number of minutes 
past the hour one could always refer 
to a normal clock or wrist watch. 

There are several approaches to 
obtaining a 25Hz supply at sufficient 
voltage to drive a normal electric clock 
movement. One approach which we 
tried was to use two transistors in a 
“gated R-S flip-flop” to drive a centre- 
tapped heater transformer in a “push- 
pull” mode. 

Theoretically, the flip-flop would 
provide an exact 25Hz, synchronised 
with the mains and the heater trans¬ 
former would have an output of 



One of the transistor configurations with which we experimented . 
Although it could be made to work , the need for additional com¬ 
ponents for protective functions made it less economical than the 

valve approach . 
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MULTIDRAWER 

A TRANSPARENT MULTI-COMPARTMENT DRAWER 
AND OUTER CASE MADE OF STRONG CLEAR PLASTIC 



• a self contained 
STORAGE BOX UNIT 

• or a MULTIDRAWER 
CABINET by joining 
the individual units 
IMMEDIATE ASSEMBLY 
by sliding action 

NO GLUE — NO TOOLS 
NECESSARY! 

Each drawer can be partitioned into 12 
varieties of compartment arrangements 
by removable dividers. 



The Multidrawer consists of a drawer sliding into an outer case. Both parts are made of strong clear 
plastic to ensure immediate visual location of stored articles (opaque outer case also available). 

The outer case has built-in integral dovetails and grooves for vertical and horizontal assembly by means 
of sliding the corresponding sides. This assembly is achieved instantaneously without using any tools or 
cement. 

The drawer has built-in grooved side ribs, which allow its partitioning into 13 possible combinations 
of compartments by simply dropping into the grooves standard dividers, available in 4 lengths. The 
longest of the dividers is provided with the same ribs as the drawer in corresponding positions, to 
firmly hold the smaller dividers. 

The dividers can be left as removable for any future rearrangement, or could be cemented in by 
using TRICHLORETHYLENE. 

The assembled cabinet will firmly stand on any flat surface and will not require additional reinforce¬ 
ment. 

AT HOME: as a box for sewing, jewellery, haberdashery, hair accessories, cosmetics, medicaments, 
fishing accessories, writing utensils, small hardware, cigarettes and cigars, photographs, colour slides 
and many others, 

AND IN: SHOPS, OFFICES, WORKSHOPS, LABORATORIES, STORES and FACTORIES, 
for visible storage of small parts and also as production assembly aid. 

THE MULTIDRAWER — THE STORAGE BOX OF 101 USES 

SPECIFICATIONS: Drawer — transparent. Outer case — opaque (steel grey). Dimensions—'Identical for both models 
are: Outer Case: Length: 9 5/16°, width: 6 7/16°, Height: 2 3/8". Drawer: Length, 9 3/8", Width: 6°, Depth: 2". Pro¬ 
trusions of the handle — Weight of the unit — 12 ozs. 

Trade Enquiries Invited 

Writ, to General Accessories for further information and Prie. Lilt. 

GENERAL ACCESSORIES 

(A DIVISION OF ELECTRONICS INDUSTRIES) 

116-118 CLARENCE STREET, SYDNEY 443 CONCORD ROAD, RHODES —73-0211 
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approximately 240 volts from the 
appropriate winding. However, the 
combination of a transformer reson¬ 
ance at around 50Hz and the presence 
of switching “spikes’* forced the flip- 
flop to function as a free-running 
multivibrator with an output of about 
48Hz. 

The spikes could be eliminated bv 
the use of diodes in appropriate sec¬ 
tions of the circuit or rendered harm¬ 
less by the use of transistors with 
higher voltage ratings. We could see. 
however, that by the time we had the 
flip-flop running reliably, and provid¬ 
ed the necessary how voltage power 
supply and “shaping” for the 50Hz 
trigger pulses, that this was not the 
most economical approach. The two 
transistors (AC 128s) were running close 
to their ratings and the provision of 
pulse “shaping” would require an addi¬ 
tional transistor or perhaps an IC. For 
similar reasons we decided against a 
transistor multivibrator synchronised 
with the mains. The basic circuit 
shown here indicates the number and 
type of components likely to be need¬ 
ed. 

The other approach was to use a 
6WG8 connected as a multivibrator. 
This appealed as being nrore economi¬ 
cal and, in addition, most of the 
components could be found in the 
spare parts “hoard” of most hobbyists. 

Referring to the circuit it will be 
seen that the triodc and pentode sec¬ 
tions of the 6GW8 are cross-coupled to 
form a conventional multivibrator. The 
pentode section itself is triode connect¬ 
ed (screen to plate) and has as its AC 
load the clock motor. The DC cir¬ 
cuit is provided by an iron-cored 
choke. This choke must present a very 
high impedance at 25Hz, relative to 
the motors impedance, otherwise there 
will be considerable losses in the 
choke. For this reason an ordinary 
filter choke mav not have sufficient in¬ 
ductance. 

We used the primary winding of an 
old audio output transformer. Any 
audio output transformer would do 
provided it had a fairly large core— 
to avoid saturation. A typical 
medium-sized transformer (the one we 
used was a Ferguson OPM20) would 
have a primary inductance of around 
30 henries and a DC resistance of 
about 500 ohms. The secondary wind¬ 
ing is left unconnected. 

The multivibrator is arranged to 
have a “free-running” frequency close 
to, but below, 25Hz. It can then be 
synchronised with the mains supply. 
The components having the main effect 
on the frequency are the 0.1 uF capaci¬ 
tor from the pentode plate to the grid 
of the triode (via a 220K resistor) and 
the associated 100K resistor and 500K 
potentiometer. The mark/space ratio 
of the rectangular platform is deter¬ 
mined mainly by the 0.47uF capacitor 
from the plate of the triode to the grid 
of the pentode and its associated 1M 
resistor. Synchronising is discussed 
in greater detail later in the article. 

The power transformer may be any 
full wave rectifier type with a second¬ 
ary voltage ranging from 225-0-225 
volts at 285-0-285 at a nominal 40mA. 
If a valve rectifier was used the latter 
secondary voltage would be the mini¬ 
mum. We used silicon diodes with an 
inverse voltage rating of 800 volts. 
The actual DC supply may be from 


320 to 400 volts. The DC current 
drawn by the prototype was around 
50mA. A 6.3V winding is needed to 
operate the 6GW8 heater. 

This heater winding also provides 
the synchronising voltage to lock the 
25Hz multivibrator action to the 50Hz 
mains. One side of the winding con¬ 
nects to chassis in the usual way. 
while a pair of 470 ohm resistors are 
connected across the winding forming 
a voltage divider. From the centre 
of this divider, voltage is applied to 
the grid of triode via the 500K pot 
and the 100K and 220K resistors. 

The purpose of the 220K resistor in 
the grid circuit of the triode is to 
limit the grid current when the grid 
swings positive. Without this precau¬ 
tion two undesirable effects can occur; 


due to the large voltage swing at the 
pentode plate the triode may draw 
sufficient current to exceed its ratings 
and damage itself and. equally im¬ 
portant, the pentode plate circuit will 
be heavily loaded, or damped, and 
the circuit will not function efficiently. 

At this stage readers may think 
that this is a very straightforward 
arrangement — virtually foolproof. 
However, there is still a problem. 
When the pentode switches out of con¬ 
duction the collapsing magnetic flux 
in the choke induces a very large volt¬ 
age spike at the pentode plate. The 
amplitude of the “spike” was over 
3,000 volts, with a 320 volt supply. (It 
can be said that: V~L (di/dt) is true 
here!) While this is a tribute ro the 
“Q” of the choke, the valve and valve 


A lissajous figure 
made by applying 
50Hz to the hori¬ 
zontal plates and 
the 25Hz to the 
vertical plates . The 
figure should be 
perfectly stationary . 


Comparison of the 
output of the 
power supply (up¬ 
per pattern) with 
50Hz taken from 
the heater supply 
(lower pattern) us¬ 
ing a double beam 
CRO . Note the 
precise two to one 
ratio . 



6GW8 


EM404. 



found in the junk box . 
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NEW from STAR CO. LTD. 

Precision Engineered Equipment Built 
to the Highest Possible Standard 
SR-700A AMATEUR BAND RECEIVER 



smptete coverage all amateur bands 3.4 to 2 9.7Mc/s in 7 bands of 600Kc/s (ail crystals 
eluded) plus S brtnds between 4 end 30 Me it by insertion of suitable crystals. Ultra* 
eclsion 3 stage double gear tuning mechanism, completely free of back lash, spreads each 
)0Kc/» over 1.66 metres with IKc/s calibrated frequency read-out. 


Stability better than 100 eye’es. “Vackar” 
type VFO. Voltage Regulated Power 
Supply. 


Triple Conversion. IP s 1650 and SOKc/s. 
1st and 3rd Oscillators X'tal Controlled. 


Image Ratio better than 60db ail Bands. 
Beat interference below Noise Level. 


Variable Selectivity. Band Pass Filter at 
SOKc/s provides steep cut-offs and an 
exceptionally good Shape Factor. 4 
positions .S. 1.2, 2.5 and 4.0 Kc/l. 

R-700A RECEIVER . . $461.50 


• T-Notch Filter provides better than 50db 
attenuation. 

• Output Terminal on VFO for Transceive 
Operation. 

• Noise Limiter operates on AM, CW and 
SSB. 




Sensitivity better than luV for lOdb S 
plus N to Noise Ratio on AM. Better 
than .SuV on CW SSB. 


SP-7 MATCHING SPEAKER $15.95 



ST-700 AMATEUR BAND TRANSMITTER 


Companion transmitter to the SR-700A receiver. Complete coverage on AM /CW/SSB all 
amateur bands 3.4 to 29.7 Mc/s tn 7 bands of 600Kc/s (alt crystals included). Tuning 
mechanism, dial calibrations, frequency stability, the same as the SR-700A. 


• Uses Mechanical Filter at 455 Kelt for 
SSB. Selectable Upper or Lower Sideband. 


• Built-in VOX Control Circuit. 

• Built-in Side-Tone Oscillator for CW 
Monitoring. 

• Press-to-talk Relay. Break-in Keying. 

• High Quality SSB assured by Automatic 
wevel Control Circuit. 

• Built-In Antenna Relay. 




Final Stage uses 2 x 6146's in parallel 
conservatively rated at 250 Watts PEP 
or. SSB and CW. 100 Watts on AM. 


Built-in Heavy Duty Power Supply with 
adequate reserve margin assures trouble- 
free operation. 


• Robust design and construction to top 
quality standards. 


ST-700 TRANSMITTER $519.50 



ELECTRONICS 


All moil enquiries end orders to: 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE 
15A WELLINGTON STREET, 

WINDSOR, VIC 3181. PHONE 516362 


See STAR precision communication 
equipment also at: 

TISCO AGENCIES, Overend and 
Hampton Sts., Woolloongabba, Bris¬ 
bane, Q'LAND. 

UNITED TRADE SALES PTY. LTD., 
280 Lonsdale St., Melbourne, Vic. 


socket found the strain too much and 
had to be consigned to the rubbish bin. 

The spike can be very effectively 
eliminated by connecting a power diode 
from the pentode plate to the supply, 
in series with a suitable resistor, as 
shown in circuit diagram. In normal 
operation the diode will be reverse 
biased by the voltage across the choke. 
The appearance of positive (with 
respect to the supply) voltage spikes at 
the plate will cause the diode to con¬ 
duct and thus “chop” the spike. 

The degree to which the positive 
swing of the waveform is chopped can 
be controlled by the value of the re¬ 
sistor in series with the diode. If 
there is no series resistor the upward 
voltage swing will be clipped at just a 
little over the supply voltage. This 
would mean that we were not taking 
advantage of the inductive load’s ability 
to give an output waveform with a 
peak-to-peak value in excess of the 
nominal supply voltage. The series 
resistor we used (2.7 k) results in the 
symmetrical waveform shown in the 
photograph, with a peak-to-peak value 
of about 500 volts. 

We advise that readers use a cera¬ 
mic valve socket, as the voltage at the 
plate of the pentode will have a peak 
voltage of about 540 volts above chas¬ 
sis potential, or any socket pins con¬ 
nected to chassis. 

The layout of the components on a 
chassis is non-critical and for this rea¬ 
son we have not assembled the proto¬ 
type power supply in “photogenic” 
form. After all, there are only two 
transformers, a valve and few other 
components—what could be simpler? 

Having constructed the multivibrator, 
the next step is to obtain “free-run¬ 
ning” operation at a frequency close 
to, and below 25Hz. The 500K poten¬ 
tiometer in the grid circuit of the tri- 
ode is used to set the free-running fre¬ 
quency. This is done with the poten¬ 
tiometer connected directly to earth in¬ 
stead of via the resistive divider across 
the heater winding. For those readers 
without an oscilloscope or other means 
of measuring frequency, the best 
method of checking the operating fre¬ 
quency would be to connect a standard 
electric clock to the supply and see 
how much it loses over a set period. 
For example, if it was operating at 
24Hz the minute hand would sweep 
through only 14.4 minutes in a half- 
hour period. 

The 500K potentiometer should be 
set so that the operating frequency is 
between about 22 and 24Hz. It is then 
connected to earth via the divider 
across the heater winding. The proto¬ 
type was very easy to synchronise—in 
fact it would synchronise at 25Hz on 
the 100Hz ripple on the HT rail. If 
the amplitude of 50Hz signal fed into 
the grid of the triode is too high the 
multivibrator may be “forced” into 
operation at 50Hz, 

For those readers with access to 
an oscilloscope, the photographs of the 
waveforms will indicate what can be 
expected. The first shows the 25Hz 
output compared with the 50Hz taken 
from the heater winding. The second 
photograph is a lissajous figure obtain¬ 
ed with a 50Hz sine wave applied to 
the horizontal plates and the output 
applied, via a resistive divided, to the 
vertical plates. To obtain this wave^ 
form we also connected a 0.022uF 
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capacitor across the output to partially 
smooth the waveform so that the lissa- 
jous figure would be continuous (other¬ 
wise the fast rise-time of the rectangu¬ 
lar waveform would not be visible). If 
the power supply is correctly synchro¬ 
nised at 25Hz the lissajous figure will 
be rock-steady, with perhaps a little 
jitter due to ripple on the HT rail. 

Not all the electric clocks we tried 
would operate at 25Hz even though 
they functioned quite reliably down to 
about 120 volts at 50Hz. these par¬ 
ticular clocks are of the slow RPM, 
self-starting type which rely on the 


inertia of the rotor for their operation. 
This problem can be solved in some 
cases by increasing the mass of the 
rotor. Indeed, one clock could be 
made to run quite reliably by tem¬ 
porarily glueing a 20c piece to the 
unenclosed rotor. 

The dock used for most of our ex¬ 
periments and the one we assembled 
with the finished dial was a Tele- 
chron movement. These were available 
in large quantities at about $3 from 
disposals sources a few years ago. 
These were originally fitted to clock 
radios and have shafts for setting the 




The dial scales for our universal clock . The size shown here is suit¬ 
able for the Telechron clock movement and is one of two sizes we are 
making available as photographic prints through the information 
service . The other print is about 1.5 times larger . Either costs 50c . 



NEW! LOW-PRICE 

FUTURE 

SCIENTIST 


EXPERIMENTS 


All brightly blister-packaged com¬ 
plete with easy-to-read-and-follow 
information, instructions and dia¬ 
grams. 

The five kits with which you are the 
practising scientist: 


. MAGNETISM 

kit of six detailed 
studies"that introduce 
you to the powerful, 
invisible "magic" force 
of Magnetism. 


2 . THERMAL 
ENERGY 

The kit of five unusual 
experiences that open the 
door to the science of heat 
—what it is and what it 
does. 


3 . BASIC 
CHEMISTRY 

The kit of four exciting 
experiments introducing you 
to the wonders of modern 
chemistry. 


4 . ELECTRO 
MAGNETISM 

The kit of six interesting 
practical projects with 
Electro-Magnets and basic 
Electro-Magnetic power. 


5 . FOOD 

CHEMISTRY 

The kit of five basic prac¬ 
tical food and chemistry 
sample tests in the practice 
of modern food chemistry. 


ONLY $1.00 EACH 


add 10c for postage to 
Dept. E, 

MODERN SCIENCE SUPPLIES, 

Box 3702, G.P.O., Sydney. 2001. 
or the Education and Knowledge Shop, 
141 York St., Sydney, (just a few doors 
from Town Hall). 

Melbourne readers should call at Collins 
Book Depot Pty. Ltd., 361 Swanston St., 
Melbourne. 

Make sure NOW that you get FREE all our latest 
Modern Science news and reports by joining 
our mailing list. Send name and address with 
20c for 80-page illustrated catalog of all our 
exciting items: Fun through Hobbies, Science, 
Astronomy, Microscience, Arts and Crafts, New 
Math, Scale Models, Games for Thinkers, Com¬ 
puter Fun, etc. etc. & etc. Modern Science 
Supplies for the FUN WAY of LEARNING. 
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You can expect big 


things from ANODEON 


makers of Australia’s 

smallest 


ACTUAL SIZE 


Silicon 


Rectifier! 


ABSOLUTE MAXIMUM RATINGS at 75°C ambient temperature 


1 amp current 
rating (50 to 1000 V) 


• Miniature void free 
flame proof silicon 
polymer case 

• Solid silver leads 


Type 


Reverse Voltage 


D.C. Corn. 
Vr 


Recurrent Peak 

Vrrm 


Transient Peak 

V RSM 


AD4001 

AD4002 

AD4003 

AD4004 

AD4005 

AD4006 

AD4007 


50 

100 

200 

400 

600 

800 

1000 


50 

100 

200 

400 

600 

800 

1000 


60 V 
120 V 
240 V 
480 V 
720 V 
960 V 
1200 V 


CHARACTERISTICS at 25°C ambient temperature 

Forward Voltage Drop 


Diode Current 
200mA D.C. 
6A (Pulsed) 
35A (Pulsed) 


Minimum 

0.65. 


Typical 

0.8 

1.2 

2.6 


Maximum 
1.1 Volts 
- Volts 
— Volts 


Reverse Leakage Current at rated D.C. Peak Inverse Voltage 

Ambient Temperature Typical 

25°C 0.04/iA 

100°C 2.4 /tA 


Maximum 
5M 
'50/'A 


Reverse Recovery Time: 

IF=0.5 amp. 


IR (peak)^0.5 amp. 


1.5 /iSec typ. 


ANODEON SALES DIVISION 


HJEEHlia 


Electronic City, 443 Concord Road, Rhodes, N.S.W., 2138 
Electronic Park, Hamilton Street, Huntingdale, Vic., 3166 


Sydney 73 0211 
Melbourne 5690411 
Adelaide 234022 


*• ELECTRONICS Australia, June, 1968 




























alarm and radio turnoff time. They 
will be readily recognised from the 
photograph. 

The final sfce<p in this project is to 
make a suitable dial. We have repro¬ 
duced the dial used on the prototype. 
The outer section has 15-minute grad¬ 
uations and the hours are listed from 
0100 to 2400 as shown. The centre 
section is intended to be pasted to an 
aluminium disc of the same size which, 
in turn, is to be fastened to the hour 
hand. We remarked previously that the 
minute and sweep second hand would 
best be removed to avoid confusion, 
but some readers may piefer to retain 
the second hand as an indicator that 
the clock is operating. 

The centre section carries the fol¬ 
lowing information: Meridian markings 
from 0° to 180°. east and west, in 
15“ steps, togetner with principal 
countries and localities corresponding 
to the time of these meridians; the 
International Date Line; and an “hour 
hand” arrow which can be pasted on to 
the disc to correspond with the local 
time in the constructor’s area. 

When used to make a complete dock 
dial these scales indicate local time, 
GMT, and the time in a number of 
main localities around the world. In 
this latter regard, the usefulness of the 
dial is increased by the list of addi¬ 
tional localities alphabetically arrang¬ 
ed, and coded to correspond to the 
meridian number on the inner scale. 
(Page 61.) 

As intimated earlier, the scales can 
also be used to make a simple hand 
calculator, and we seriously suggest 
that, whether you make the complete 
clock or not, the hand calculator will 
prove invaluable. It enables one to 
start with GMT — as might be taken 
from a short-wave schedule — and 
quickly determine the corresponding 
local time. Conversely, one may start 
with a local time — such as the times 
one can most conveniently listen on 
short-wave—and convert it to GMT. 

In the same way any time other 
than GMT can be compared with 
local time in either direction, i.e., start¬ 
ing with either local time or the time 
in the other locality. What is more, the 
system can be set up to serve any 
rime zone in the world, by simply 
mounting the “hour hand’* in the cor¬ 
rect position. Truly a versatile arrange¬ 
ment, and its usefulness in addition 
to the clock will be obvious. 

Using the scale may seem straight¬ 
forward enough, but a few simple rules 
must be followed to take care of date 
as well as time differences. To com¬ 
pare the time and date between two 
localities, note the time at one (say 
local) then move around the circum¬ 
ference of the inner disc to the other 
locality, using the shortest path which 
does not cross the International Date 
Line. If “midnight” is passed on the 
way, then there will obviously be a 
change of date; to “yesterday” if mov¬ 
ing anti-clockwise, to “tomorrow” if 
moving clockwise. 

The dial reproduced here has been 
sized, primarily, to suit the Telechron 
clock shown in the photograph. A 
major requirement in this case was a 
central disc small enough to be accom¬ 
modated inside the control shafts used 
for the alarm and time-switching func¬ 
tions. However, this size is also a 
convenient one for the hand calculator 
version. 


If there is no objection to removing 
the shafts from the clock, or if a 
different type of clock movement is 
used, there would be some advantage 
in using a larger dial. We are arrang¬ 
ing to make available glossy photo¬ 
graphic prints of this dial in two sizes; 
the size portrayed in this article, and 
one approximately 1.5 times larger. 
They can be purchased through the 
query service for 50c either size. Be 


is applied to each piece to be joined, 
allowed to dry, then the two pieces 
brought into contact. However, it does 
not have the same “sudden death” 
characteristic as contact adhesive, 
whereby any initial contact is virtually 
permanent, with no room for mistakes. 
On the other hand, its adhesive quali¬ 
ties are not so good, though probably 
good enough when working with card 
supports. 


The Telechron 
clock movement 
we used for our 
experiments . These 
movements per¬ 
form very well on 
25Hz supply, but 
some movements 
are not suitable or 
need modification , 



sure to state whether the “large” or 
“small” size is required. 

One point to be considered is the 
type of adhesive used to fasten the 
printed scales to their final support, 
whether it be cardboard when making 
a hand calculator or metal when mak¬ 
ing a clock scale. The main problem, 
in addition to that of good adhesion, is 
to find something that will not wrinkle 
the relatively light photographic paper. 

Most water-based or water-soluble 
pastes or glues suffer from this dis¬ 
advantage, and should be tried on a 
scrap of the photographic paper before 
risking the whole piece. Best results 
seem to be obtained with various 
forms of rubber solution designed for 
photographic use. These are available 
from most photographic stores. 

The behaviour of this substance is 
something like contact cement; a coat 


According to our art department, 
better adhesion is obtained if, after 
the first coats have dried, a second 
coat is applied to one surface (pre¬ 
ferably the thicker material) immedi¬ 
ately before joining. This also makes 
exact positioning a little easier. 

Really good results are obtained 
with contact adhesive, but this calls for 
care when joining. Do not try to match 
precut pieces; join the pieces first and 
trim the combination afterward. When 
joining, bow the print so that the 
centre makes first contact. Then care¬ 
fully smooth the print outward from 
the centre to each corner. An extra 
pair of hands makes the job a good 
deal easier. 

Finally, if gluing the whole print 
on to card in one operation, do not 
include the hour hand. This does not 
require the extra thickness. Q 


ADEL 

The original American 
Nibbling Tool again in 
plentiful supply 


NOW 

ONLY 


$5 95 

tax exempt 


From Radio Supply Stores Everywhere 



Replacement punches 
and spares always 
available. 


or direct post free within Australia from distributors: 

WATKIN WYNNE PTY. LTD. 


32 FALCON STREET, CROWS NEST, N.S.W. 2065. 
P.O. BOX 392 CROWS NEST. 

PHONE: 43-2107, 43-1912. 
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^►PE31 


■fy- PE41 


^ PE65 


3 OF A KIND WITH A 
DIFFERENCE 


(PE31R & PE31K) Long Play Tape 

A hard wearing Long Play Polyester base 
tapte that stands up to rough treatment, 
PE31 is especially designed for pro¬ 
fessional and semi-professional uses. 
PE31 is unaffected by changes in tempera¬ 
ture or humidity because it’s tropicalised. 


(PE41R & PE41K) Double Play Tape 

The universal tape for all fields of applica¬ 
tion. A tape with great flexibility on a pre¬ 
stressed polyester base. This is the all 
purpose tape for the amateur. As with all 
Agfa polyester tapes, it is unaffected by 
changes in temperature and humidity. 
Recommended for 4-track and 2-track 
recordings on home recording equipment. 


(PE65R & PE65K) Triple Record Tape 

Because PE65 is so thin any spool of PE65 
WILL HOLD twice the length of longplay 
tape. This doubles the playing time. Like 
all Agfa polyester tapes, it has high resist¬ 
ance to wear and tear in spite of its thin¬ 
ness. The outstanding flexibility of Agfa 
PE65 ensures close contact with the record¬ 
ing head. Recommended especially for 
four-track recorders. 


PE31PE31RPE31KPE41PE41RPE41KPE65PE65RPE65K? 



PE31-PE41-PE65 

(in Cardboard Archive Box) 

Agfa PE (POLYESTER) tapes are avail¬ 
able in the famous cardboard swivel box. 
This pack allows you to file your tapes 
in a library fashion. 



PE31R-PE41R-PE65R 

(in transparent economy pack) 

The transparent economy packs are easy 
to store, and are very reasonably priced. 



PE31K-PE41K-PE65K 

(in attractive Novodur Plastic Swivel 
Type Box) 

Perfect for the enthusiasts. This pack 
allows you to store your tapes in a neat 
compact library. The Novodur pack is 
attractive, and also permanently dust- 
proof and unbreakable. 




fir 


Agfa Magneton Universal 
Mailing Cassette 

3" Agfa tapes are available in this 
attractive, unbreakable mailing cas¬ 
sette. This cassette is ideal for mail¬ 
ing to friends interstate or overseas. 



Compact 

Cassette 

Also available are 
compact cassette 
C60 supplied with 
PE65 Triple-Play 
tape and C90 with 
PE85 unrecorded. 


■ Write for FREE leaflet on Agfa Recording tapes and 
| accessories. 

| AQFA-QEVAERTLIMITED 

I 


P.O. Box 48, Nunawading, Victoria. 3131 
NAME__ 


(PLEASE PRINT) 


ADDRESS... 


STATE.POSTCODE. 

♦Registered trademark AQFA-QEVAERT Antwerp/Leverkusen. 


AQFA-QEVAERT LIMITED • MELBOURNE ♦ SYDNEY • BRISBANE • ADELAIDE • PERTH 


<0 
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WORLD TIME ZONES 


This list covers most of the world time zones. The figure/letter combination opposite 
each area indicate the degrees of meridian and the hemisphere (East or West) rep¬ 
resenting the time adopted by that particular area, and should be referred to the centre 
scale of the clock or calculator. Note that these meridian figures may not agree with 
the geographical location, since many countries select a time zone on the basis of 
political and commercial boundaries, rather than their strict geographical locations. 


67.5E .. Afghanistan 
120W .. Alaska 

(see note) 

15E .... Albania 
GMT .. Algeria 
15E .... Andorra 
15E .... Angola 
45E .... Arabia (Fed. of 
South) 

60W ... Argentina 

Australia 

150E ... Victoria, N.S.W. 
150E ... Qld., Tasmania 
142.5E . N. Territory, 
142.5E . S. Australia 
120E ... W. Australia 


15E .... Austria 
30W ... Azores 
75W ... Bahamas 
60E .... Bahrain Isl. 
60W ... Barbados (W.I.) 
15E .... Belgium 
60W ... Bermuda 
60W ... Bolivia 
30E .... Botswana 


45W 

60W 

75W 


Brazil 

.. Eastern and 
Coastal 
.. Manaus 
.. Acre 


120E ... Brunei 
30E .... Bulgaria 
97.5E .. Burma 
30E .... Burundi 
105E .. Cambodia 
15E .. . Cameroun 

Canada 

52.5W .. Newfoundland 
60W .. Atlantic 
75W .. Eastern 
90W .. Central 
105W .. Mountain 
120W .. Pacific 
135W .. Yukon 


GMT .. Canary Islands 
30W .. Cape Verde Isl. 

15E .. Central African 

Rep. 

825E .. Ceylon 
60W .. Chile 

China 

120E .. Peoples Rep. 
120E .. Shanghai 
120E .. Canton 
90E .. Lhasa, Urumchi 
120E .. Taipei 


75W . . Colombia 

45E .. Comores Isl. 

Congo Rep. 

15E ,. Kinshasa 

30E .. . Lubumbashi 

15E .. 

Congo (Brazza¬ 
ville) 

157.5W . 

Cook Isl. 

90W .. 

Costa Rica 

75W . . 

Cuba (W.I.) 

60W .. 

Curacao 

30E .. 

Cyprus 

15E .. 

Czechoslovakia 

15E .. 

Denmark 

75W .. 

Dominican R. 

75W .. 

Ecuador 

30E .. 

Egypt 

90W .. 

El Salvador 

45E .. 

Ethiopia 

60W . . 

Falkland Isl. 

GMT .. 

Faroe Islands 

180E .. 

Fiji Islands 

30E . . . 

Finland 

15E .. 

France 

15E 

Gabon 

15E 

Germany 

GMT 

Ghana 

15E .. 

Gibraltar 

180E . 

Gilbert Isl. 

15E .. 

Great Britain 

30E ... 

Greece 

Greenland 

45W ... 

Thule area. W. 
Coast exc. 

45W ... 

Thule 

30W ... 

Angmagssalik 

60W ... 

Gaudeloupe 

150E .. 

Guam 

90W ... 

Gautemala 

60W ... 

Guiana (French) 

GMT .. 

Guinea 

15W ... 

Guinea (Port.) 

15E ... 

Guinea (Sp.) 

57W .. 

Guyana 

75W ... 

Haiti (W.I.) 

150W .. 

Hawaii 

15E ... 

Holland 

75W ... 

Honduras 

(Rep.) 

120E .. 

Hong Kong 

180W .. 

Howland Isl. 

15E ... 

Hungary 

15W ... 

Iceland 

82.5E . . 

India 


Indonesia 

97.5E .. North Sumatra 
105E . . South Sumatra 
Java, Borneo, 
112.5E . Bali 
120E . . Celebes 
127.5E . Molucca Isl. 


52.5E .. 

Iran (Persia) 

45E ... 

Iraq 

GMT .. 

Ireland (Eire) 

30E ... 

Israel 

15E ... 

Italy 

GMT .. 

Ivory Coast 

75W ... 

Jamaica (W.I.) 

135E .. 

Japan 

30E ... 

Jordan 

45E ... 

Kenya 

135E .. 

Korea 

45E ... 

Kuwait 

105E .. 

Laos 

30E .. 

Lebanon 

60W .. 

Leeward Isl. 


(W.I.) 

11W .. 

Liberia 

30E .. 

Libya 

15E .. 

Luxembourg 

120E .. 

Macao 

15W .. 

Madeira 

30E ... 

Malawi 

112.5E . 

Malaya 

45E .. 

Malgache Rep. 

GMT .. 

Mali 

180E .. 

Marshall Isl. 

60W .. 

Martinique Isl. 

GMT . 

Mauritania 

60W .. 

Mauritius 

90W .. 

Mexico (see note) 

15E .. 

Monaco 

120E . 

Mongolia (outer) 

GMT .. 

Morocco 

30E .. 

Mozambique 

85E .. 

Nepal 

165E .. 

New Caledonia 

150E .. 

New Guinea 


(Aust.) 

165E .. 

New Hebrides 

180E .. 

New Zealand 

90W .. 

Nicaragua 

15E .. 

Niger 

15E .. 

Nigeria 

172.5E . 

Norfolk Isl. 

15E .. 

Norway 

Pakistan 

75E ... 

East 

90E ... 

West 

75W ... 

Panama 

150E .. 

Papua 

142.5E . 

Papua, West 

60W ... 

Paraguay 

75 W .. 

Peru 

120E .. 

Philippines 

15E ... 

Poland 

GMT .. 

Portugal 


60W ... 

P Rico (W.I.) 

60E ... 

. Reunion 

30E ... 

. Rhodesia 

30E ... 

. Rumania 

30E ... 

. Rwanda 

120E .. 

Sabah 

165W .. 

Samoa Isl. 

45W ... 

S. Pierre 

GMT .. 

Sao Tome 

120E .. 

. Sarawak 

45E ,.. 

. Saudi Arabia 

GMT .. 

Senegal 

60E ... 

. Seychelles 

GMT .. 

Sierra Leone 

112.5E . 

Singapore 

165E .. 

. Solomon Isl. 

45E ... 

. Somalia 

30E ... 

. S. Africa 

15E .. 

. Spain 

30E ... 

. Sudan 

52.5W . 

. Surinam 

90W .. 

. Swan Islands 

15E .. 

. Sweden 

15E ... 

. Switzerland 

30E ... 

. Syria 

150W . 

. Tahiti 

45E ... 

. Tanzania 

15E ... 

. Tchad 

105E .. 

. Thailand 

120E . 

. Timor 

GMT . 

. Togo 

60W .. 

. Trinidad (B.W.I. 

15E .. 

. Tunisia 

30E .. 

. Turkey 

45E.... 

. Uganda 

GMT... 

Upper Volta 

45W..., 

. Uruguay 


VSS.R. 


45E. .. 

, Moscow 


Leningrad 

60E... 


75E 

.. Sverdlovsk 

90E .. 

.. Tashkent 

105E.. 

.. Novosibirsk 

120E.. 

.. Irkutsk 

135E.. 

.. Yakutsk 

130E.. 

.. Khabarovsk 

165E.. 

. Magadan 

180E.. 

.. Petropavlovsk 


U.S.A. 

75 W.. 

.. Eastern Zone 

90W . 

.. Central Zone 

105W. 

.. Mountain Zone 

120W. 

.. Pacific Zone 

15E... 


60W.. 

.. Venezuela 

120E.. 

. Vietnam (Rep.) 

105E.. 

.. Vietnam 


(Dem. Rep.) 

60W.. 

.. Virgin Isl. 

60W.. 

.. Windward Isl. 

45E... 

. Yemen 

15E... 

.. Yugoslavia 


Alaska note: (a) Ketchikan to Skagway is — 8 hours GMT. (b) Skagway to 141 deg. W. long, is —9 hours GMT. (c) 
141 deg. W. long to 162 deg. W. long, is —10 hours GMT. (d) 162 deg. W. long, to Western-most point (incl. Aleutians) 
— 11 hours GMT. Mexico note: Generally — 6 hours GMT. Lower Cal., Pa. Coast —7 hours GMT. North —8 hours GMT. 


APPROXIMATE DAYLIGHT SAVING TIME VARIATIONS 

Minus 1 hour: Azores, Canada (all Zones) and U.S.A. (all zones). Plus 1 hour: China (Taipei), Egypt, Hong Kong. 

Iceland, Ireland (Eire), Madeira, Norway, Poland and Portugal. 
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COMPONENTS 

1—Soldering Iron with 3- 
pin plug 30 Watts 240V 
1—Set 3 Spanners. 

1—Coil Resin Cored Solder 
1—Pair Pliers standard 
1—Pair Long Nose Pliers 
1—Pair Side Cutters 


-Pair Tweezers 
-Screwdriver Set complete 
with handle and chuck, 
comprising 
-Screwdriver bits 
-Philips driver bit 
-Pointed awl 
-Spintite for iin nuts 


ELECTRONIC TOOL KIT 

For Hobbyists Students and Servicemen 

An inexpensive, vet most comprehensive, pocket-sized 
tool kit. Ideal for the Student, Hobbyist and Practising 
Service Technician. The Soldering Iron is an Austra¬ 
lian made high efficiency 30 Watt 240 Volt type. All 
the other hand tools are imported, high grade steel. 
The complete kit fits snugly into a strong attractive zip¬ 
fastening carrying sachet. 


PRICE $11.00. Plus Regd. Postage $1.00 


The new INSTROL-PLAYMASTER 
115 SOLID STATE STEREO AMPLI¬ 
FIER (“Electronics Aust.," April-May, 
1967). 

A fully transistorised 10 Watt Stereo 
Amplifier using the latest F.E.T. high- 
efficiency transistors. 

Crystal/Ceramic Kit .. .. .. $95.00 
Magnetic kit extra.$10.50 


INSTROL-PLAYMASTER 106 AMP/ 
TUNER (“RTV and H,“ Dec., 1963). 

A high-quality amplifier/tuner with all 
stations clearly marked on dial. Ampli¬ 
fier 10 watts per channel. 

Kit of Parts .,.$96.50 


GUITAR AMPLIFIERS 

116 and 117 (“Elec. Aust.,“ June July, 
1967). 

Two fine Guitar Amplifiers, 40 Watt 
and 60 Watt. Instrol Kits including all 
optional extras as described by 
“Electronics Australia." 

116 Kit of Parts. $84.36 


117 Kit of Parts .. $92.31 

Fuzz Box Kit .. $12.95 


INSTROL-PLAYMASTER 111 Tuner 
(“Electronics Aust.,“ October, 1965). 

A high-quality wide-band tuner with 
variable selectivity, with or without 
power supply. Suitable for use with 
all Playmaster and other makes of 


amplifiers. 

Kit of Parts.$39.00 

Power Supply extra. $9.20 


INSTROL-PLAYMASTER 
120 CONTROL UNIT 

(“Electronics Aust.Feb. 68) 

A versatile, hybrid control unit 
which can accommodate crystal, cer¬ 
amic or magnetic pick-up cartridges. 
Incorporating input/output facilities 
for use with tape recorders. 

Kit of Parts .. $44.41. 


INSTROL PLAYMASTER STEREO 
AMPLIFIER No. 118 
(“Electronics Australia/’ July, 1967) 

Kit of Parts (Less Case) .. $82.53 

With Metal Case... $86.53 

With Teak Case .$100.03 

Magnetic Pre-Amp Kit .. .. $16.15 


OTHER PLAYMASTER KITS 

Price Add Post 

113 Amp.$64.00 $2.00 

114 Tuner.$47.00 $1.20 

119 Tape Adaptor .. $86,78 $1.20 

107 Amp./Tuner $81,80 $2.00 

108 Amp/Tuner .. .. $69.80 $2.00 

No. 3 Amp.$57.80 $2.00 

101 Amp.$61.00 $2.00 

No. 10 Control Unit $39.00 $1.20 

10W U/L Amp. .. $85.80 $2,00 

Playmaster Designs are also available 

completely built and tested. 


INSTROL 

LABELS 


INSTROL PRINTED CIRCUIT 
BOARDS 

High-quality, pre-fluxed boards to suit 
the 115 Amp. Clearly printed on 
reverse side with component location 
map. Easy to assemble. 


PRICE 
Crystal 
Main Amp 
Magnetic 


ired) 


(add 10c for postage) 


$2.00 ea. 
$1.60 ea. 
$1.60 ea. 




A full range of 
high-quality ano¬ 
dised labels to suit 
all Playmaster de¬ 
signs, priced from 
$2 to $2.80. Full 
details in the In¬ 
strol free Metal¬ 
work Catalogue. 
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TECHNICIAN 


INSTROL EDUCATIONAL 


UNIVERSITY MV A 4 
MULTIMETER 20,000 OPV 
PRICE: $16.31. 

(Plus $1.00 Reg. Postage) 

DCV. 2.5 to 1000, ACV. 2.5 to 1000, 
DC A. 50 ma to 250 ma, Ohms. 10K 
to 10M db. —20 to -f 36. 


UNIVERSITY MVA6 VTVM 
PRICE: $47.25 
(Plus Reg. Postage $1.00) 

ACV/DCV 3 to 1500 Ohms 0.2 to 
1,000 M db —20 to -f65 RF and 
EHT Probes Input R = 10 meg ACV 
— RMS and P — P. 
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ELECTRONIC KIT 


UNIVERSITY 
UC3 WIDE 
RANGE 
3in SCOPE 

PRICE $112.50 

(Plus reg. 
Postage $2). 


Wide Sweep 10 c/s to 300 kc/s, con¬ 
tinuously variable. VERT. AMP. Sen¬ 
sitivity—100 MV P.P./CM (at 1 KC). 
FREQ. RESP.: 1.5 cps to 1.5 M/C. 
HOR. AMP. Sensitivity—900 MV P- 
P/CM (at 1 KC). FREQ. RESP.: 1.5 
cps to 800 kc. 


In this Electronic Age, every person should have some know¬ 
ledge, however elementary, of “how it works.” The new 
Instrol 20 in 1 electronic kit will enable you to understand 
in an absorbing, simple manner the basic principles under¬ 
lying computors, satellite communications, industrial electronic 
devices, etc. etc. You make 20 different experimental circuits, 
including 10 working radio transistor operated radio circuits. 
Audio Amplifier circuits, home intercom, testing circuits in¬ 
cluding Audio Frequency Oscillator and Signal Tracer, Morse 
Code practice set and telegraph transmitter, etc. You use and 
learn about the amazing SOLAR CELL. 


NO TOOLS OR SOLDERING IRON 
REQUIRED 

All components pre-wired, ready for 
clip-on assembly. 50 page Instruction 
Manual supplied. & i* M 

ONLY... $10.90 

(Plus 60c for Registered Post) 


V.T.V.M. 
(Feb., 1966) 


3” C.R.O. 
(May, 1966) 


INSTROL CASSETTE TAPE 
RECORDER 

COMPLETE WITH BATTERIES, 
MICROPHONE AND STAND 
Smart, Teak Trim, simple push¬ 
button operation, recording level and 
battery meter. Ideal for use at home, 
in the car, at picnics, meetings, and 
the office. 

PRICE.$75. 

Ph,c Rm. Post SI. 


R. C. BRIDGE 
(May. 1966) 


TRANSISTOR¬ 
ISED AUDIO 
OSCILLATOR 

(Sept., 1965) 


TEST EQUIPMENT KITS 

Price Add Post 
Millivoltmeter Jan. 65 $44.78 $2.00 
Resonance Meter Nov. 65 $54.21 $2.00 
Audio Oscillator Sep. 65 $41.92 $1.20 
V.T.V.M. .. Feb. 66 $57.51 $2.00 
R.C. Bridge .. May 66 $40.99 $1.20 

3” C.R.O.May 66 $125.99 $2.00 

Frequency Meter July 66 $46.52 $2,00 
Audio Generator Feb. 67 $34.12 $1.20 


Instrol Speaker 
Systems 
“Playmaster” 
and 

“Pointfour” 

Precisely to 
“Elect. Aust.” 
specifications. 

PRICE PER UNIT. 

Instrol-Playmaster Point 4 System. Kit 
of Parts $30. Built and tested $37.80. 
Instrol-Playmaster Bookshelf System. 
Kit of Parts. $28. Built and Tested 
$35.80. 

Registered Postage on any of the 
above. N.S.W. $1.20. Other States $1.60 


Post Coupon for Free Catalogue. 


Tick catalogue required, and please 
include stamps for postage. 


Name 


a Address 


] Metalwork [_J M.S.P. Speakers 


□ 

□ 


Playmaster 

Toolkit 


□ Test Equip Kits 

□ Instrol Tape 
Recorder 














































A Solid-State AF 


Volume Compressor 

A fost-acting circuit with low distortion. 

Use it to "squeeze" the dynamic range of signals for recording, 
or to permit deep modulation of transmitters without risk 
of overmodulation distortion and "splatter." 


by Jamieson Rowe 


Although considerable advances 
have been made in the development of 
high quality sound recording systems, 
in many cases the attempt to record 
musical and 1 other material with com¬ 
plete fidelity is still rather similar to 
the old problem of attempting to fit a 
quart of liquid into a pint pot. While 
frequency response and harmonic and 
intermodulation distortions can be re¬ 
duced to a negligible level, there 
remains the problem of dynamic 
range, or the volume ratio involved 
between the loudest and softest pro¬ 
gram levels. 

j For faithful reproduction of the 

I dynamic range of program material, a 

recording system should ideally have 
a dynamic capacity—as defined by the 
difference between the system over¬ 
load level and the overall residual 
noise level—which exceeds the pro¬ 
gram dynamic range by about lOdB. 
This relationship ensures that the loud¬ 
est program passages remain undistor¬ 
ted while the softest passages are re¬ 
produced at a power level approxi¬ 
mately 10 times that of the system 
noise. 

A significant proportion of sym¬ 
phonic music has a dynamic range as 


high as 70dB, which figure corres¬ 
ponds to a power ratio of 10,000,000 
to 1. Most naturally occurring sounds 
also fall within this range, with the 
exception of exceptionally loud but 
infrequent sounds such as gunshots, 
sirens and explosions. As faithful re¬ 
production of the amplitude of sounds 
of the latter category is neither neces¬ 
sary nor desirable (!), an ideal record¬ 
ing system should in theory therefore 
have a dynamic capacity of around 
80dB. 

Unfortunately at the present state 
of the recording art, of the three re¬ 
cording systems in common use— 
magnetic tape, gramophone discs and 
photographic film—as normally imple¬ 
mented none has a basic dynamic 
capacity better than about 55dB. Acco- 
dingly various techniques have been 
evolved to increase the effective dyna¬ 
mic capacity. 

A technique which has been applied 
to all three recording systems is that 
of volume compression, which as the 
name suggests consists of the compres¬ 
sion or “squeezing” of the dynamic 
range of the recording signals to a 
degree necessary to accommodate the 
signal variations within the dynamic 


capacity of the recording system. In 
simple terms volume compression is 
performed by varying the gain of the 
recording system so that louder sounds 
receive less gain than those which are 
originally softer. 

In practice there are two general 
ways in which this may be done. The 
simpler and more common approach 
is to arrange that low level signals 
receive the full recording system 
gain, while high level signals 
receive less gain; however, interest has 
lately been focussed upon the comple¬ 
mentary approach, whereby high level 
signals receive the normal system gain 
while low level signals receive addit¬ 
ional gain. Although there are prac¬ 
tical differences between the two 
approaches in terms of both imple¬ 
mentation and performance, it should 
be realised that from the viewpoint of 
basic theory they are equivalent. 

It is true that volume compression 
alone does not increase the effective 
overall dynamic capacity of a recording 
system; the recorded and reproduced 
sounds are not a replica of the orig¬ 
inal but a “squeezed” version, tailored 
to fit the narrower confines of the sys¬ 
tem range. Theoretically it is therefore 



The prototype compressor , built into a small utility case. If desired the 
unit may alternatively be built into existing equipment . 

ELECTRONICS Australia , June , 79 68 


Specifications: 

A low distortion AF volume compressor 
design whose performance makes it very 
suitable for recording and communica¬ 
tions use. The circuit is fully solid state 
and uses five silicon transistors and four 
diodes. Compression threshold level or 
“turnover” is adjustable; the slope of com¬ 
pression is also adjustable from zero to 
full limiting. Nominal output level is 
250mV. 

LIMITING COMPRESSION: Approxi¬ 
mately 46dB. 

ATTACK TIME: Approx. 5mS. 

DECAY TIME: Approx. 800mS. 
FREQUENCY RESPONSE: Better than 
30Hz—15KHz, ±3dB. 

DISTORTION: At 300mv output, zero 
compression, less than 1.5 per cent. 
At 300mV output with 16dB compres¬ 
sion, less than 1.5 per cent. At 2.5V 
output, zero compression, approximately 
4 per cent. 

PRECOMPRESSION GAIN: Microphone 
input, approx. 46dB (47K impedance). 
High level input, approx. 6dB (100K 
impedance). 

NOISE OUTPUT: Approximately 40dB 
below 250mV output. 

POWER SUPPLY: Circuit requires 
18VDC at approx. 3mA, which may be 
be supplied from either an internal or 
external battery or a zener divider from 
the power supply of associated equip¬ 
ment. 
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necessary during reproduction to pass 
the signals through a complementary 
process otf expansion in order to pro¬ 
duce sounds which are a replica of the 
original. 

Circuits and devices capable of being 
used to perform the operation of vol¬ 
ume expansion have been developed, 
and have been used at various times. 
However, in contrast with basic theo¬ 
retical requirements, such circuits are 
used far less frequently than compres¬ 
sors; hence in the majority of applica¬ 
tions in which volume compression is 
employed, no attempt is made to per¬ 
form subsequent expansion. 

One reason for this is that, in prac¬ 
tice, it proves difficult to match the 
operations of compression and expan¬ 
sion sufficiently accurately to produce 
an overall linear result. Another reason 
is that expansion circuits tend to mag¬ 
nify certain types of signal distortion 
produced by recording systems. How¬ 
ever, more cogent than either of these 
reasons is the fact that, in many appli¬ 
cations, expansion of signals to their 
original dynamic range has been found 
either unnecessary or inadvisable. 

Examples of applications where 
expansion Of compressed siilgnals is 
unnecessary are in the recording of 
discussions, interviews and speeches, in 
monitor recording of two-way commu¬ 
nication system traffic, and in certain 
public address applications. Examples 
of other applications where expansion 
is inadvisable are in motion picture 
sound tracks, where full expansion to 
the original dynamic range would 
involve either discomfort during loud 
passages or inaudibility of soft pas¬ 
sages (due to auditorium noise), or 
both; and in background music 
systems. Where expansion would defeat 
the intended purpose. 

An application which may be 
regarded as a special case of volume 
compression is that of peak limiting, 
which is used in recording and (more 
especially) broadcast transmitters to 
permit deep and effective modulation 
without risk k>f over-modulation. As 
the name suggests, peak limiting 
involves restriction of the signal peaks 
so that they are not permitted to exceed 
a predetermined level; as such it may 
be regarded as a case where com¬ 
pression is applied sharply and to a 
degree which almost balances further 
increase in input signal amplitude. 

It (may be seen that volume com¬ 


The main circuit diagram of the compressor , which uses a silicon 
JFET as the gain control element. Features of the unit are low dis¬ 
tortion, fast attack and adjustable turnover and slope characteristics. 



pression is very often used in applica¬ 
tion^ where subsequent expansion, is 
not attempted, and that when so used 
it can be a very useful technique. 
However, it should be noted that Com¬ 
pressed sound material which is repro¬ 
duced without expansion is in theory 
accompanied by two forms of distor¬ 
tion additional to those distortion pro¬ 
ducts contributed from other sources. 

One of these distortion components 
is simply that involved in the com¬ 
pression process itself, whereby the 
original relationships between loud and 
soft passages is changed. However, the 
second component is a more subtle 
one which arises because, in general, 
it k not pdssible to compress only 
the high amplitude components within 
a signal; rather it is necessary to 
compress the whole of a signal when¬ 
ever high amplitude components are 
present. As a result, low amplitude 
components of a complex signal are 
compressed “unjustly” whenever they 
happen to be accompanied by high 
amplitude components, and this 
amounts to a different type of distor¬ 
tion which may be called “compression 
modulation” distortion. 

Recently developed compression 
systems have reduced this source of 
distortion to a degree by employing 


filters to split the input signal into a 
number of separate frequency bands 
which are compressed separately before 
being recombfried. However, this and 
similar procedures can only reduce the 
“compression modulation” distortion; 
they cannot remove it entirely. 

Practical compression circuits tend 
to introduce two further types of dis¬ 
tortion. The first arises because most 
practical devices and circuit configura¬ 
tions which lenld themiselves for Use 
as compressors also tend to exhibit a 
degree of nonlinearity in the'ir 
behaviour at various signal amplitudes. 
This produces waveform distortion 
(usually second harmonic), to a degree 
which is generally proportional to the 
peak-to-peak amplitude of the signal 
applied to the compressor control 
element. Hence to reduce this source 
of distortion the signal swing across 
the control element must be kept to a 
minimum. 

The second practical source of com¬ 
pressor distortion arises from the fact 
that, upon the arrival of a signal peak 
at the input of a compressor, a finite 
time must elapse before the appro¬ 
priate compression control signal can 
be generated and acted upon. Hence 
unless elaborate and costly signal 
delaying equipment is used, the initial 


ELECTRONICS Australia , June , 1968 65 









































































SEARCHING HIGH AND LOW FOR THE RIGHT SPEAKER SYSTEM? 
TAKE A GOOD LOOK AT THESE. 

Acoustic Suspension speaker systems by Chrysler of Japan( shown above ) are results of the latest develop- 
ments in acoustic research. Dynamic low-frequency sound reproduction is so precise that it approaches that ol 
natural sound. 

The wide selection of speakers shown below are a small sampling of the many kinds of speakers which we 
manufacture. Quality-wise, our experience includes the production of over one million speakers of Bass Reflex, 
Enclosed. Wall-hanging and Acoustic Suspension type. We invite you to investigate our full selection of speaker 
systems for every requirement and budget. Once you experience the total performance capability of Chrysler 
Speakers, we think you will want to hear things our way. If you don't already. 



ituimmummuij 


You can buy them at 

RADIO PARTS PTY, LTD. In Australia 

Head office: 

562 Spencer Street, Melbourne 
Telephone orders: 30 2224 


© CHRYSLER 

★ Free catalog on request ELECTRIC CO., LTD. 

No. 10, 2-CHOME, SASAZUKA, SHIBUYA-KU, TOKYO, JAPAN 
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At top is a view of the interior of the prototype compressor, showing 
a majority of the components. Beneath is a wiring diagram to assist 
readers wishing to duplicate the original layout. 


portions of signal peaks do not receive 
the full compression appropriate to 
their amplitude, and accordingly “sneak 
through” at increased amplitude. 

Tq reduce this form of distortion 
to a minimum it is necessary to reduce 
the “attack time” of the compressor, 
so that it acts as rapidly as possible 
on the arrival of a si^ial peak. Addi¬ 
tional improvement may be obtained 
by increasing the “decay time,” so that 
the compression signal generated by 
each signal peak dOeis not die away 
rapidly, but relatively slowly. As a 
result, a smaller increment in control 
signal is required upon the arrival of 
closely following peaks, and the effec¬ 
tive attack time is reduced. 

In general, if the attack time of a 
compressor is kept below about lOmS 
and the decay time made greater than 
about 6Q0mS, transient distortion is 
reduced to a level which its acceptable 
for all but the most critical appli¬ 
cations. 

A number of techniques have been 
used in the past to perform volume 
compression, each technique differing 
from others mainly with respect to 
the particular device or circuit used 
for controlling the gain applied to the 
signal. Among the control elements 
used were voltage-dependent resistors 1 , 
thermistors, incandescent lamps, light- 
dependent resistor/lamp Combinations, 
remote cut-off pentode valves (usually 
used in ptfslh-pull pairs), and biased 
diodes. 

Unfortunately most of these ele¬ 
ments possess characteristics which 
make them less than ideally suited for 
this application. The najority introduce 
appreciable waveform distortion due 
to rionlinearity, while many are too 
slow in operation and cause consider¬ 
able transient distortion. Again, otheiis 
such as light-dependant resistor/lamp 
combinations have an undesirable con¬ 
trol characteristic, while some elements 
require a DC polarising potential 
which makes it difficult to provide a 
rapid attack characteristic without also 
producing a transient effect known as 
“thump.” 

The volume compressor design to 
be described in this article is fully 
solid-state and employs as the con¬ 
trol element a junction field-effect 
transistor (JFET). When used in the 
particular manner employed in the new 
design, the JFET displays control and 
signal handling characteristics which 
are particularly well suited for 
this application. Waveform distortion 
is low, attack time can be 
made very short (and decay time 
very long), while the control character¬ 
istic permits smooth and stable control. 

The way in which the JFET is used 
as a control element is illustrated in 
figure 1. As may be seen from the 
diagram, the drain-source channel of 
the device is used purely as a resistor, 
Whose value is controlled by the DC 
Control voltage applied as a reverse 
bias to the gate electrode. Direct polar- 
sing voltage is blocked from the chan¬ 
nel by a high-value series capacitor. 

When used in this manner the effect¬ 
ive channel resistance of the device 
varies with control voltage in an expo¬ 
nential fashion, as shown in the curve. 
At zero control voltage the resistance 
has a value of around 200 ohms, rising 
at an increasing rate with control volt¬ 
age to a value higher than 100K at 
pinch-off. Hence the control -resistance 


Parts List: 

1 Case, 6{in x 4\in x 2in, with 
flanged front panel. 

1 18-lug length of miniature re¬ 
sistor panel. 

1 Miniature slider switch . 

3 Small control knobs . 

2 BA100 or similar silicon diodes. 

2 OA91, IN60A or similar ger¬ 
manium diodes. 

2 BC108, TT108 or 2N3565 NPN 
silicon transistors. 

1 BC109, TT109 or SE4010 low 
noise silicon transistor. 

1. TT3938, 2N3638 or similar PNP 
silicon transistor. 

1 2N4360 or similar junction FET. 

1 Microphone connector. 

1 Phone jack . 


RESISTORS 

(All half-watt 5 per cent type) 
IK, 2 x 2.2K, 6.8K, 10K, 15K, 
22K, 39K f 2 x 47K, 56K, 100K, 2 
x 47OK, 1M; 20K WW pot , 50K 
log pot, 1M linear pot. 

CAPACITORS 

(LV plastic except where marked) 
lOOpF, 3 x O.luF, 2 x 0.47uF 
ceramic, 2uF, 25uF 3VW electro, 
25uF 10VW electro, 50uF 18VW 
electro, lOOuF 18VW electro. 

MISCELLANEOUS 
2 x small 9V batteries and con¬ 
nectors; rubber feet for case; 
screws, nuts, washers, connecting 
wire, solder, etc . 


ratio available from the device is better 
than 500:1, or 54dB. 

Spread variations in device para¬ 
meters do not materially affect either 
the shape of this control characteristic 
or the overall control ratio. The only 
aspects subject to significant variation 
are the starting resistance at Vgs=0 

ELECTRONICS 


and the control voltage at which pinch- 
off occurs (Vgs—Vp). 

At first sight perhaps the most appro¬ 
priate way of using the JFET as a 
compression element would be to con¬ 
nect it in series with a resistor to 
form a simple voltage divider across 
the signal source. However considera- 
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An Introduction to 

DIGITAL 

ELECTRONICS 


Theory, Instruments and Computers 


A 104-page basic textbook written by Jamieson Rowe, B.A. (Sydney), B.Sc. 
(Technology, N.S.W.), A.M.I.R.E.E. (Aust.). Technical Editor of “Electronics Australia.” 

An Introduction to Digital Electronics has been written to bridge the gap between a con¬ 
ventional electronics training and the background assumed by more advanced publications dealing with 
the new digital techniques. Step by step it introduces the various concepts which these techniques have 
borrowed from other fields, and shows why and how they are combined with familiar electronics techniques. 
In short, it is an easy-to-read introductory textbook on digital electronics, written especially for those who 
already possess a fair background in conventional electronics. 

An Introduction to Digital Electronics was conceived out of the need for more satisfactory 
books covering this important new field. Originally it took the form of a series of technical articles which 
appeared in Electronics Australia” from the middle of 1966 through 1967. Reader response to the early 
articles in this series was encouraging and grew more so as the later articles followed. The response was 
sufficiently favourable to justify the publishing of this book. In producing the book much of the material 
in the oriqinal articles has been revised, expanded and updated. 

Because of its origin An Introduction to Digital Electronics has been printed to the same 
sized format as this page, but is printed on a high-quality offset paper. It is profusely illustrated with 
highly informative diagrams and photographs and carries a high-quality heavyweight cover. 

We recommend An Introduction to Digital Electronics to the engineer, technician or 
student as a fruitful source of information on the techniques in which logical and electronics concepts are 
combined. 

You can buy your copy of An Introduction to Digital Electronics by calling personally at 
any of the offices of John Fairfax & Sons Ltd., listed below. 


SYDNEY Herald-Sun Bldg., 12th fir., 253 Jones St., Broadway, 

or 26 Hunter Street, Sydney. 

MELBOURNE 392 Little Collins Street, 

ADELAIDE 104 Currie Street. 

NEWCASTLE 22 Bolton Street. 

PERTH 847 Hay Street. 

BRISBANE ' 78 Elizabeth Street. 



TO: ELECTRONICS Australia, Box 2728, G.P.O., Sydney. 2001. 

Please send me . copies of An Introduction to Digital Electronics" at $2.20 each posted within the 

Commonwealth. ($2.00 plus postage to overseas buyers. Please estimate for 10 oz. posted weight.) 

Please enclose only cheque, money order, Australian postal order, etc., NOT CASH. 


NAME 


(BLOCK LETTERS) 


ADDRESS 


STATE . . POST CODE . 

A special 10% discount is available on the single copy rate for bulk orders of not less than 25 copies to 
Radio Clubs, Youth Groups, etc. Please enclose remittance with order including estimated parcel postage 
or freight. 
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lion of the nature of the control charac¬ 
teristic shown in figure 1 should reveal 
why this is not a feasible approach. 

In order to enisure low distortion 
and a simple ground-referended con¬ 
trol circuit, the JFET would have to 
be the lower element of the divider. 
In this position it would have to be 
biased at Vp or beyond for low signal 
levels (no compression), with compres¬ 
sion performed by reducing the gate 
control voltage. It will be seen that 
traversing the control characteristic in 
this direction implies an initially high 
control gain which falls away rapidly 
with increasing compression; as a 
result it becomes difficult to achieve 
even moderate static compression 
levels and attack characteristics before 
the control circuit develops serious 
transient instability. 

From the foregoing it may be 
deduced that to realise the full com¬ 
pression range and response rate poten¬ 
tial of the JFET it is necessary to 
ensure that the device is operated in 
the direction of increasing control volt¬ 


Transistor T4 is used in a conven¬ 
tional common-emitter voltage ampli¬ 
fier stage, to provide control signal 
amplification. Transistor T5 is used 
as an emitter-follower stage directly 
coupled to the output of T4, providing 
impedance matching between this stage 
and the voltage doubling rectifier 
formed by D3 and D4. 

The low output impedance of the 
emitter-follower permits rapid charging 
of the 2uF control voltage reservoir 
capacitor at the rectifier output, en¬ 
suring a compression attack time of 
better than 5mS. The compression at¬ 
tack time is almost wholly determined 
by the charging rate of this capacitor, 
because the JFET itself is capable of 
operation at very high speeds. 

A voltage-doubling rectifier circuit 
is used in order to allow response to 
both positive and negative signal half¬ 
cycles. 

The proportion of the rectifier out¬ 
put voltage applied to the JFET gate 
— and hence the compression slope, 
or rate of gain reduction relative to 



Idealised com¬ 
pressor control 
curves, illustrating 
the concepts of 
turnover, com¬ 
pression slope and 
limiting . 


age — Le,, in the direction of increas¬ 
ing resistance and control gain. 

In the new design this requirement 
is met by using the device as the lower 
element in a negative feedback divider. 
As may be seen from the main circuit 
diagram an economy device type 
2N4360 is used, connected in the input 
emitter circuit of a two-stage comple¬ 
mentary feedback preamplifier using 
transistors T1 and T2. 

For low amplitude signals, and when 
compression is inoperative, the pre¬ 
amplifier has a gain of approximately 
200 (46dB) as defined by the 56K 
feedback resistor and the zero-bias 
JFET channel resistance. When com¬ 
pression is required a positive control 
voltage is applied to the JFET gate, 
increasing its channel resistance and 
accordingly increasing the negative 
feedback applied to the preamplifier. 
The gain of the latter therefore falls 
smoothly and progressively as required 
dropping to unity or below if 
sufficient control voltage is applied. 
Almost all of the JFET control range 
may therefore be realised, with a maxi¬ 
mum compression of greater than 
46dB. 

The JFET control voltage is de¬ 
rived from the preamplifier output by 
the remainder of the circuit, which em¬ 
ploys silicon diodes D1 and D2, tran¬ 
sistors T4 and T5 and germanium 
diodes D3 and D4. The action of this 
section of the circuit is that of a peak- 
responding signal rectifier having ad¬ 
justable amplitude delay. 


signal amplitude increase — is adjusted 
simply by means of the 1M potentio¬ 
meter across the reservoir capacitor. 
The potentiometer itself forms the de¬ 
cay circuit for the capacitor, having 
a value which ensures a compression 
decay time of longer than 800mS. 

It is desirable that a volume com¬ 
pressor be adjustable in terms of the 
threshold point or “turnover level” — 
that is, the signal level at which com¬ 
pression is brought into operation. This 
may be seen by reference to the dia¬ 
gram of figure 2, which illustrates 
idealised compressor control character¬ 
istics. 

Fairly clearly the optimum turnover 
level in a particular application will 
depend upon the prevailing signal level 
and the system overload and noise 
levels. If the turnover level is lower 
than optimum, the compressor will act 
mainly as an attenuator because its 
transfer slope will be constant for all 
but the lowest signal levels; on the 
other hand a turnover level higher 
than the optimum will not permit a 
useful degree of compression. 

A secondary reason for the provision 
of a turnover adjustment is that it 
allows compensation for variations in 
turnover level which occur normally 
due to parameter spread in the rec¬ 
tifier diodes and JFET. 

If the control circuitry of the com¬ 
pressor were arranged to operate for 
all signal levels in a linear fashion, a 
moment’s thought should show that the 
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AEGIS 

Transistor aerial R. F. and 
oscillator tuning coils 


Transistor IF transformers 



AEGIS PTY. LTD. 


347 Darebin Rd., Thornbury, Vic. 3071. 
Phone 49-1017, 49-4792, P.O. Box 49, 
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MICO 

Miniature Soldering 
Irons & Tools 

3-4 volt — 10 or 20 watts 
6 volt — 10, 20 and 70 watts 
12 volt — 10, 20 and 40 watts 

DE-SOLDERING ATTACH. 
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$4.50‘Tax Exempt 

'THIRD-HAND' 

SOLDER DISPENSER 

Fits all Mico & many other irons 

$4.00 Tax Exempt 

THERMAL WIRE STRIPPER 

6 or 12 volt $7.25 Tax Exempt 

JABEL W3 Variable Heal 
STEP-DOWN TRANSFORMER 

for 6 volt, 10 or 20 watt irons 

$8.00 Tax Exempt 
Spare Solder heads, elements, leads, 
etc., always available. 

From Radio Supply Stores 
Everywhere 
Factory Distributors: 

Distributors: 

WATKIN WYNNE PTY. LTD. 
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CROWS NEST, N.S.W. 2065 
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COMPLETE ENCEL STEREO SYSTEMS 
AT UNBEATABLE PRICES! SALES TAX 
INCLUDED! 


I The popular solid state Sound Model 
SAQ-203 stereo amplifier with mag¬ 
netic sensitivity and 6 watts per chan¬ 
nel (R.M.S.) output, a Connoisseur 
Classic turntable, the Connoisseur 
Model SAU-1 tone arm with lifting/ 
lowering device, a Shure Model 44G 
or Micro Model 2000/5 magnetic stereo 
cartridge with a diamond stylus, a 
matched pair of Sonics Model AS-61 
speaker systems. Each teak/walnut 
enclosure houses five . 

separate loudspeakers. $ IDS 

2 The popular Planet Model MG-1504 
stereo amplifier, Labcraft 643 turn¬ 
table with a micro 207 magnetic 
cartridge, two Sten- . 

torian Model 812 $135 

speakers ... .. 

(With Wharfedale 10 RS DD speakers 
— $149). 

With Sonics AS-65 speaker systems 

— $164). 

3 Sound Model SAQ-505X solid state 
stereo amplifier, Connoisseur Classic 
turntable with a Connoisseur Model 
SAU-2 tone arm (with lift), a Shure 
Model 44G or Micro 2000/5 stereo cart¬ 
ridge, two Wharfedale 
10 RS/DD or Stentorian $91 Q 
Model 1012 speakers ...... 1 ^ 

(With Sonics Model AS-202 speaker sys¬ 
tems — $268). 

4 Lux Model SQ-77TW solid state 
stereo amplifier in timber case, Crafts¬ 
man II or Orpheus Silex turntable, 
Micro Model 77 or 77S tone arm, 
Micro 3000/5, Shure 44G or ADC-770 
cartridge (with diamond stylus), two 
Celestion GX-1512 co- 
axial wide range loud- $33Q 
speakers. _ ...... ...... 

MAKE UP YOUR OWN COMBINATION 

Perhaps our combinations are not quite 
to your liking. Just write down the com¬ 
ponents you would prefer and ask for an 
EMQ (Encel Mail Quote). 


5 The fabulous Lux Model SQ-1220 
solid state stereo amplifier with an 
output of 100 watts RMS, a Con¬ 
noisseur Craftsman III or Orpheus 
Silex turntable, a Grace Model 560L 
tone arm, an ADC-10-E or Shure V15 
Mkll magnetic cartridge with diamond 
stylus, (or an Ortofon S-15 MTE cart¬ 
ridge) a pair of American Janszen 
Z*600 electrostatic en- . 
closures — with speak- CQAQ 

This superb system combines the best 
stereo equipment available in Aus¬ 
tralia at anywhere near the Encel 
prices. Each component has received 
world recognition in its own right. 
The total Encel price includes sales 
tax. Hear this system at Encel Stereo 
Centres in Melbourne and Sydney. 

MAKE UP YOUR OWN COMBINATION 

Perhaps our combinations are not quite 
to your liking. Just write down the com¬ 
ponents you would prefer and ask for an 
EMQ (Encel Mail Quote).. You’ll get just 
as good value — and save a small for¬ 
tune! 



SAVE YOUR RECORDS ... USE THE 
UNIVERSAL NIKKA-LUSTRE 
TONE ARM LIFT! 

This beautifully finished and functional 
universal tone arm lift will fit all tone arms 
. . the lowering action is pneumatically 

dampened and extremely smooth. Risk of 
record damage may now be 
eliminated. Including Sales jjq 


NOW . . . SHURE CARTRIDGES AT 
ATTRACTIVE ENCEL PRICES! 

Perhaps you’ve been saving for a Shure Cartridge . . . now you 
can make your purchase sooner than you expected. Encel prices 
include sales tax, all cartridges are brand new, each one is 
fully guaranteed. 


Model M44G . 

R9,an26 .° 0 ENCEL $16.50 
Frequency response: 20-20,000 Hz. Output: 
6.2 mV. per channel. Tracking pressure: 
% to IVfe grams. 

Model M55E 

Re,ai,$49 ENCEL $28.50 

Frequency response: 20-20,000 Hz. Output: 

6.6 mV. per channel. Tracking pressure: 
% to ^V 2 grams. 

Model M75 E . „ . 

Re,ail$69 ENCEL $42.50 

Frequency response: 20-20,000 Hz. Output: 

5.7 mV. per channel. Tracking pressure: 
% to 1 Vi grams. 


Model VISE Mk. II 

Retail $118.75 


ENCEL 


$74.50 


Frequency response: 20-25,000 Hz. Output: 
3.5 mV. per channel. Tracking pressure: 
% to IVi grams. 


Stocks are limited . . . and Encel prices 
include sales tax. Ring, write or call at 
Encel Stereo Centres in Melbourne or 
Sydney. We believe that this is the 
first time SHURE cartridges have been 
offered at such interesting prices. Secure 
your SHURE cartridge now! 


LOOKING FORA CASSETTE RECORDER? 

See the widest range at Encel Electronics. Siera, Philips, Sony, 
National, Fenco . . . these are some of the models in stock. Ask 
for an EMQ or a trade-in valuation . . . make your selection now! 


ELECTRONICS 
(STEREO) PTY. LTD. 


Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor. 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

‘Wholesalers ‘Trade ins accepted 

Australia’s Greatest Hi-Fi Centre 


circuit will have an effective “turnover 
level” of zero. It will operate in the 
compression mode for all signals, and 
will behave mainly as a fixed atten¬ 
uator. Hence to provide the circuit with 
finite and non-zero turnover level, it is 
necessary to arrange that compression 
does not commence until the signal 
reaches a preordained level. In short, 
the control circuit must be provided 
with “delay,” and to provide turnover 
level adjustment the delay must be 
made variable. 

Note in passing that the con¬ 
ventional use of the word “delay” in 
this context tends to be misleading, as 
it suggests a response time effect. For 
this reason it is better to think in 
terms of “amplitude threshold” or 
“turnover level.” Although there will 
in fact be some relationship between 
turnover level and response time for 
typical signals, the relationship will be 
very much a second-order one. 

Although the required control cir- 
-cuit “delay” could be provided by the 
conventional method of applying a re¬ 
verse “hold-off’ DC bias either to the 
rectifier or to the JFET itself, this 
approach has a serious disadvantage. 
A significant portion of the available 
peak-to-peak output voltage swing of 

+ I8V 27K 5W HT LINE 



transistors T4 and T5 would be used 
purely to overcome the hold-off bias, 
and would therefore be unavailable 
for control purposes. As the transistor 
supply voltage is relatively modest, this 
approach would therefore cause a sig¬ 
nificant reduction in the maximum 
available control voltage. 

In contrast with the conventional 
approach the method used in the new 
compressor design provides adjustable 
turnover level without reducing either 
the gain or the maximum output of 
the control circuit. As may be seen 
from the main circuit diagram, this is 
achieved quite simply by using a pair of 
silicon diodes D1 and D2 in a signal 
threshold circuit at the input to the 
control amplifier. 

The operation of this circuit de¬ 
pends upon the shape of fhe forward 
bias characteristic of a silicon diode. 
It may be remembered that at low 
values of forward bias voltage, the 
current drawn is small and the diode 
acts as a high resistance. How¬ 
ever, as the voltage is increased to 
around 600mV the current rises sharply 
and the diode resistance falls to a low 
value. 

Two such diodes connected in in¬ 
verse parallel thus form a non-linear 
resistor which passes only slight 
current for low applied voltages of 
either polarity, but a proportionally 
much higher current at higher applied 
voltages of either polarity. When con¬ 
nected an series with the control am¬ 
plifier input, as shown, the diodes there¬ 
fore provide the required threshold 
action by forming a non-linear sig¬ 
nal voltage divider. 
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Figure 4 MODIFIED CONFIGURATION FOR VOLUME EXPANSION 


The 39K resistor in series with the 
signal input is used to swamp the non¬ 
linear diode input characteristic and 
prevent distortion of the signal output 
from T2. The lOOpF capacitor shunt¬ 
ing the input of T4 prevents over-com¬ 
pression of high-frequency sdjpial com¬ 
ponents by compensating for diode 
junction capacitance. 

The power requirement of the com¬ 
pressor is 18V DC at approximately 
3mA. This may be supplied from a 
pair of small 9V batteries as used for 
the prototype, or from a suitable 
source of well-filtered 18V within asso¬ 
ciated equipment. With valve equip¬ 
ment the most convenient approach 
will probably be to use a zener diode 
voltage divider connected to the HT 
line, as shown in the diagram of figure 
3, or to derive the supply from the 
cathode circuit of an audio output 
valve. 

As may be seen from the photo¬ 
graphs the prototype compressor was 
built as a self-contained unit in a small 
utility box. However, there is no reason 
why the circuitry could not be built in¬ 
to an existing amplifier, mixer, record¬ 
er or transmitter modulator if so 
desired, the only stipulation being that 
the wiring must be fully shielded to 
prevent pickup of hum and noise. 

To aid those constructors who wish 
to duplicate the original wiring and 
parts layout a wiring diagram is shown 
in addition to the interior photographs. 
However, the wiring of the unit is not 
unduly critical and if necessary or de¬ 
sired may be altered without serious 
risk. 

When completed and in operation it 
may be found that the compressor has 
a tendency toward occasional oscilla- 


which uses the same control circuitry 
as before but with the JFET connect¬ 
ed into a simple voltage divider. Note 
that the expander configuration uses 
“open-loop” control, as closed-loop 
operation would be completely un¬ 
stable. The preamp remains in circuit 
but has reduced gain (20dB) to allow 
it to cope with the higher signal levels 
produced from the expander divider. 

It would be quite feasible to mlake up 
a dual function compressor-expander 
along these lines. However, to obtain 
accurate balancing of the two charac¬ 
teristics, it will be necessary to ensure 
that the signal delivered to the ex¬ 
pander i9 at exactly the same level as 
the original output from the compres¬ 
sor. 

As expansion tends to magnify sig¬ 
nal amplitude and frequency response 
variations it will be found that such 
a system will give satisfactory results 
only with modest degrees of compres¬ 
sion-expansion — i.c., less than about 
16dB. With greater expansion slopes 
the magnified signal variations gener¬ 
ally far outweigh any improvement in 
dynamic capacity. 
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The exact signal amplitude at 
which the threshold occurs is adjusted 
by applying a temall adjustable DC for¬ 
ward bias to the diodes by means of 
the 20K potentidmmetfer. With zerb 
applied bials, the threshold fe a maxi¬ 
mum determined bv the diodes them¬ 
selves: increasing the bias lowers the 
threshold by reducing the signal ampli¬ 
tude required to reach the “knee” in 
the diode characteristics. 

Note that the circuit is arranged so 
that the diodes are in inverse parallel 
as far as the signal is concerned, but 
are in like-oriented series with respect 
to the DC bias. 


tion immediately following switch-on if 
the compression control is set for peak 
limiting (full compression); this is due 
to a blocking situation created by 
switch-on transients. The effect may be 
prevented bv reducing the compression 
control setting prior to switch-on. If 
this fs not done and oscillation occurs 
It may be stopped by temporarily 
reducing the degree of compression. 

Before concluding this article it may 
be worthwhile to note that the circuit 
configuration of the compressor may 
be re-arranged to perform the comple¬ 
mentary process of volume expansion. 
Figure 4 shows the new configuration, 


INPUT 

T 


JABEl 


Terminals 


AUSTRALIAN MADE 


TYPE JS. Insulated push 
down spring terminal in 
Red, Black, Blue, Green, 
Yellow, Brown. 

TYPE JS/FP. A fully pro¬ 
tected version of JS. For 
ELV transformers, power 
supplies and all applications 
where TOTAL insulation is 
required. Same colour 
range as JS. 

TYPE Jl. Instrument ter¬ 
minal incorporating 4 m.m. 
banana socket in captive 
head. Red and Black. 

From Radio Supply 

Stores everywhere 

Factory Distributor* 

WATKIN WYNNE PTY. LTD. 

32 Falcon Street, 
Crow’s Nest. 

N.S.W. 2065. P.O. Box 392, 
Crow’s Nest Phone 43-2107 
43-1912. 


GROMMETS 

Save time and money ! 


• Neat and tidy 

• Transparent. 

• Lightning fast assembly * Insulates Bare 
Metal edges • Does not mark or damage 
polished or lacquered surfaces • Slides 

smoothly on Suspension Rods 


Plastic and Polythene Grommets available 
in sizes J .4in to VAin. Ideal for insulat¬ 
ing bare and sharp metal edges in Radio¬ 
grams, Television Sets. Tape Recorders and 
other Electronic devices, etc. 


AVAILABLE FROM ALL WHOLESALE 
HOUSES THROUGHOUT AUSTRALIA 


DISTRIBUTORS: N.S.W.: Jones & Park 
Pty. Ltd., 138 King St., Newtown — 
51-8160, 51-6826. Qld.: T. H. Martin 
Pty. Ltd., Martin House, 56 Edward St.. 
Brisbane—2-0555. S.A.: H. R. Hill & 

Sons Pty. Ltd., 303B Prospect Rd., Blair 
Athol—65-6248; after hours, 96-2714. 
W.A.: Everett Agency, 17 Northwood St., 
West Leederville. Perth—8-4137. Tas¬ 
mania: G.E.C.-A.E.I. (Australia) Pty. Ltd.. 
164-166 Elizabeth St., Hobart — 34-3966; 
187 Brisbane St.. Launceston—2-2041. 


AMPERE ELECTRICAL 
MANUFACTURING CO. 

174-176 HIGH ST. PRAHRAN, 
MELB. 3181 PHONE 51 4333 


(PREAMP) 


OUTPUT 


39K 

-\Wr 


CONTROL 

CIRCUIT 


JFET 


For those who care 
to experiment with 
volume expansion , 
here is a modified 
circuit configura¬ 
tion which per¬ 
forms this opera¬ 
tion. 
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Public Address Units — Geiger Counters — Metal Locators — Decade 
Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts 
Supplied for Projects in Electronics (Aust.), Wireless World, Practical 
Wireless, Electronics World, Electronics Illustrated, Practical Elec¬ 
tronics, etc. 
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1966 3in C.R.O. (MAY) 




u~ 


TRANSISTOR AUDIO OSCILLATOR 




REGULATED POWER SUPPLY 
1966 (June) 



SENIOR TACHO and DWELL 
TESTER. 1964 (October) 


1966 V.T.V.M. (Feb.) 



TRANSISTOR M./VOLT METER 
1965 (January) ^ 



INSTRUMENTS 

1. 5” Wide Range 
C.R.O. 

2. 3” Fully Calibrated 
C.R.O. 

3. Audio C.R.O 

4. 1966 3” C.R.O. 


5. 1968 
C.R.O. 

6. C.R.O. 
Switch. 

7. C.R.O. 


Audio 


Wide Band 


Preamlifier. 

MULTIMETERS AND 
VTVM’S 

8. 20.000 ohm/volt 

Protected Multimeter 

9. 20.000 ohm/volt 

Protected Multimeter 
Probe 

10. Protected D.C. Mul¬ 
timeter 

11. Meterless Voltmeter 

12. Millivoltmeter (A C.) 

13. Transistorised Mill - 
voltmeter (A.C.) 

14. Noise Distortion Mll- 
livoltmeter 

15. VTVM 

16. 196S VTVM 5% 
Resistors 

17. 1966 VTVM 1% 
Resistors 

18. 1966 VTVM Probes 
6AL5 Diode Probe 

BRIDGES 

19. R.C Bridge 

20. 1966 R.C. Bridge 

21. 1968 R.C. Bridge 
and Signal Injector. 

SIGNAL GENERATOR 
AND OSCILLATOR TV 
INSTRUMENTS 

22. Sweep and Marker 
Generator 

23. 5-5 and 36 MHZ 
Sweep Generator 

24. Silicon D.ode Noise 
Generator 

25. Silicon Diode Sweep 
Generator 

26- Pattern Generator 

27. Pattern Generator 
Transistorised 

28. Wide Range Pulse 
Generator 

AUDIO 

INSTRUMENTS 

29. 1960 Audio Oscalla- 
tor 

30. 1962 High Perform 
ance Audio Generato- 

31. Crystal Locked Stand¬ 
ard 

32. Electronic Tuning 

Standard (Less 

CRT) 

33. Transistorised Audio 
Oscillator (Inc. Square 
Wave and Meter Fac¬ 
ilities) 

1 34. Direct Reading A.F. 
Meter 

35. Square Wave Gener¬ 
ator (1 0HZ-1 MHZ) 
36. Transistor Audio 
Signal Generator 
37. Additive Frequency 
Meter 




38. Additive Frequency 
Meter (Less Crystals) 

39. A.F. Tone Burst Gen¬ 
erator 

R. F. INSTRUMENTS 

40. 6 Band service oscil¬ 
lator 

41. Transistorised wave 
meter 

42. G.D.O. Adaptor 

43. Transistorised service 
oscillator 

44. Simple Signal Injec¬ 
tor 

45. Wide Range G.D.O. 

46. Transistorised Signal 
Tracer 

47. Transistorised — Os¬ 
cillator (Inc Crystal) 

48. Basic Test Oscillator 

49. Transistor Test Os¬ 
cillator. 

50. Signal Injector and 
R.C Bridge 

MISCFLLANFOUS 

INSTRUMENT KITS 

51. Transistor Tester 

52. Valve and Transistor 
Tester 

53. Electronic Stetho¬ 
scope 

54. Moisture alarm 

55. Electronic Pistol 

Range 

56. Geiger Counter Trans¬ 
istor 

57. Light Beam Relay 
Alarm. 

58. Flasher Unit. 

59. Transistor Alarm. 

60. Electronic Switch. 

61. Photo Timer. 

62. Direst Reading Im¬ 
pedance Meter. 

63. Electronic Anomo- 

meter. 

64. S.W.R. Indicator. 

65. Simp e Proximity Re¬ 
lay Alarm. 

66. Pipe and Wiring 
Locator 

67. Resonance Meter. 

68. Electronic Metronome. 

BATTERY CHARGERS 

69. Universal Charger 6V 
at 5A-12V 3.5A. 

70. 1 Amp Charger 6 or 
12V at 1 A. 

REGULATED POWER 

SUPPLIES 

71. Transistor 9V Regu¬ 
lated Supply—1-9V 
at 70 MA. 

72. Transistor Fully Pro¬ 
tected Supply—6-2SV 
at 500 MA. 

73. Transistor Fully Pro¬ 
tected Supply (Less 
Meters). 

74. 196S H.T. Regulated 
Supply—1 90-270V at 
40 MA. 

75. 19S6 H.T. Regulated 
Supply (Less Meters). 

VOLTAGE/CURRENT 

CONTROL UNITS 

76. Varl-Watt Power Con¬ 
troller. 

77. Vari-Tach Motor 
Speed Controller. 


78. 2KW Automatic Light 
Dimmer. 

79. 4KW Automatic Light 
Dimmer. 

80. Model Train Control 
Unit. 

81. Model Train Control 
Unit W /Simulated 
Inertia. 

82. High Power Model 
Train Cotrol Ult with 
Simulated inertia. 

tachometer units 

83. 6 or 12 volt stan¬ 
dard Kit. 

84. 6 or 12 volt Mullard 
Kit. 

85. 6 or 12 volt with 
Dwell Angle. 

86. Tachometer and Dwell 
Angie Unit for Ser¬ 
vice Stations. 

TRANSISTOR IGNITON 

87. 6 or 12 volt RO-FO 
Coil Kit. 

88. (Special Ignition 

Coil.) 

89. 6 or 12 volt Kit 
ygnition Transformer 

90. Automotive Volt¬ 
meter-Exp Scale. 

CONVERTER 

91. DC-DC Converter— 

60 Watt. 

92. 40 Watt Unit (DC- 

DC) Converter Trans¬ 
istor. 

93. 40 Watt Unit (DC- 

DC) Converter 12V 

Input. 

94. 70 Watt Unit (DC- 

DC) Converter 12V 
Input. 

95. 100 Watt Unit (DC- 

DC) Converter 12V 
Input. 

96. 140 Watt Unit (DC- 

DC) Converter 24V 
Input. 

97. 225 Watt Unit (DC- 

DC) Converter 24V 
nput. 

HIGH FIDELITY AMPLI¬ 
FIERS MONO UNITS 

98. HI-FI 3. 

99. Mullard 3.3. 

100. Mullard 5-10 Single 
Unit. 

101. Mullard 5-10 Two 
Units 

102. Mullard 5-10 
(Trans.). 

103. Transistor — 20 

Watt. 

104. Transistor — 60 

Watt. 

STEREO UNITS 

105. Mullard—2-2. 

106. Mullard—3-3. 

107. Mullard—10-10 

108. Mullard—5-5 
(Trans.). 

109. Mullard—10-10 
(Trans.) 

110 Philips—Twin 10. 

111. Wireless World 20- 
20 /Trans.). 

112. HI-FI 60-60 
(Trans.). 

113. Playmaster Standard 
2 - 2 . 


114. Playmaster Unit 3. 

115. Playmaster Unit 4. 

116. Playmaster Twin 10. 

117. Playmaster 101 
Basic Amplifier. 

118. Playmaster 105 
(Trans.). 

119. Playmaster 113 
(Trans.). 

120. Playmaster 115 
(Trans.). 


121. 

P aymaster 
Valve. 

118 

P.A. 

& 

GUITAR UNITS 

122. 

10 

P.A. 

Watt 

Standard 

123. 

25 

P.A. 

Watt 

Standard 

124. 

35 

P.A. 

Watt 

Standard 

125. 

100 

P.A. 

Watt 

Standard 


125. Stereo P.A. AMP. 

127. 10 Watt Guitar. 

128. 25 Watt Guitar. 

129. 35 Watt Guitar. 

130. 5o Watt Guitar. 

131. 70 Watt Guitar 
(Trans.). 

132. Playmaster 102 
. .Guitar. 

133. Playmaster 103 
Guitar. 

134. Playmaster 116 
Guitar. 40w. 

135. Playmaster 117 
Guitar 60w. 

136. Guitar Fuzz Box. 

STEREOGRAM UNITS 

137. Playmaster 106. 

138. Playmaster 107. 

139. Playmaster 108. 

CONTROL UNITS 

140. Playmaster No. 9 
Mono. 

141. Playmaster No. 10 
Mono. 

142. Playmaster 104 
Stereo 

143. Playmaster 112 
Stereo 

144. Playmaster 120 
Stereo 

145. Mullard 2 Valve 

Mono. 

146. Muilard 3 Valve 

Mono. 

147. Philips Miniwatt 
Unit. 

148. Wireless World 
Systems — Stereo. 

PREAMPLIFIER UNITS 

149. Transistor Mono. 

150. Transistor Stereo. 

151. Transistor Silicon 

Mono. 

152. Transistor F.E.T. 

Mono. 

153. Transistor DYN MIC 
Mono. 

154. Transistor DYN MIC 

Stereo. 

155. Playmaster 115—FET 
—Stereo. 

156. Playmaster 118 — 
Magnetic. 

157. Sound Projector Pre¬ 
amp. 

MIXER UNITS 

158. Transistor—4 chan¬ 

nel. 


159. Transistor—4 chan¬ 

nel. 

160. Valve—4 channel. 

TUNER UNITS 

161. Playmaster — Unit 
style. 

162. Playmaster No. 11. 

163. Playmaster No. 114. 

164. Philips Miniwatt. 

165. Mullard Wide Band 
with Preamp. 

166. Trasistor — Long 
Range. 

TAPE AMPLIFIER UNITS 

167. Transistor Tape Pre¬ 
amp. 

168. Playmaster 110 

Mono.. 

169. Playmaster 110 

Stereo. 

170. 110 Power Unit. 

171. Playmaster 110 

Adaptor. 

172. Playmaster 119 Tape 
Adaptor. 

173. Transistor VOX. 

174. Tape Actuated Relay. 

RECEIVERS—AMATEUR, 
HF and VHF. 

175. Fremodyne 4. Com¬ 
plete Kit. 

176. Fremodyne 4 RF 
Section Only. j 

177. Communication RX. 

178. Synchrodyne Tuner. 

179. Deltahet RX 

180. 3-Band Double 
Change Superhet RX 

181. Explorer— AM/FM 
VHF-(Transistor). 

182. Interceptor 5 Semi 
Communication RX. 

183. 1957 All Wave 5. 

184. 1967 Al! Wave 6. 

185. 1957 All Wave 7. 

RECEIVERS 
GENERAL PURPOSE 

186. All Transistor Car 
Radio. 

187. Transporta 7 (with 
RF) Transistor. 

188. Little General 1961. 

189. 3-Band 8 Transistor 

Set. 

190. 3-Band 2 RX with 
Speaker. 

191. 3-Band 3 RX (AC). 

192. Interstate 5 (AC). 

193. Versatile Mantel Set. 

194. All Wave Transistor 
3. 

195. A.B.C. 3 Receiver 

195. 1957 All Wave 2. 

197. 1967 All Wave 3. 

198. F.E.T. 3. 
TRANSMITTERS 

199. 144 MH3 Linear 
Final (SOW). 

200. 144 MH3 (TX) 
(20W). 

201. 144 MH3 TX (7SW) 

202. 144 MH3 TX (18W) 

203. 144 MH3 SSB (TX) 

204. 3-Band AM TX. 

205. Basic 3-Band TX. 

206. 5 Band SSB TX. 

207. SSB TX Complete. 

208. SSB TX Less Crys¬ 

tals. 

209. SSB TX Less Mech 

Filter. 

210. Less Crystals and 
Mech. Filter. 
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AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS 
GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS 
RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY 
TRANSISTOR & VALVE TYPES. 
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VPRE STOCKTAKE BARGAINS^! 

LOUDSPEAKERS - METERS - TRANSFORMERS - AND MANY 
OTHER ITEMS (GOODMANS - MSP - ROLA - A & R - FERGUSON 
- MASTER - UNIVERSITY). T.V. I F. STRIPS - D.C. - A.C. INVER- 
TERS - AND MANY OTHER ITEMS - 

UP TO 50% OFF LIST PRICE 

Write for our June-July SPECIAL BARGAIN LISTINGS 

\POPULAR KITS • TOP QUALITY - LOWEST PRICES] 


PLAYMASTER UNIT 4 
STEREO AMPLIFIER 

R.T.V. and H. March 1962 
FULL KIT: 


PLAYMASTER 110 
TAPE AMPLIFIER 

ELECTRONICS (Aust ), 
March-April, 1965 


PLAYMASTER 106 
STEREO AMPLIFIER with 
IN-BUILT TUNER, 


V. 

* 


Milt*-' 


m m m m 
m m m m 


* ** 
f § 


PLAYMASTER 111 
WIDEBAND TUNER, 

(October, 1965) 


PLAYMASTER 113 

March, 1966 


o 


PLAYMASTER 112 

December, 1965 

I 

1 *& ^ % 


PLAYMASTER 116-40 watt ELECTRONICS Australia, June, 1967 

COMPLETE KIT FOR AMPLIFIER . . . Only $ 93.80 

PLAYMASTER 117-60 watt ELECTRONICS Australia, July, 1967 

COMPLETE KIT FOR AMPLIFIER . . . Only $ 102.45 


ELECTRONIC DEVELOPMENTS PTY. LTD. 


Phone 63-3596 
63-5973 


232 FLINDERS LANE 
MELBOURNE VICTORIA 


Phone 63-3596 
63-5973 
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P.A. AMPLIFIER POWER SUPPLY 


Here is a useful 12 volt regulated power supply, suitable 
for use with last month's P.A. Amplifier or other battery 
operated amplifiers and portable equipment. With extremely 
low ripple output the unit is eminently suitable as a low 
voltage, high current bench supply. 

by Anthony Leo 


Last month, in the article describing 
a 30 watt transistorised public address 
amplifier, we said that we would de¬ 
scribe a mains operated power supply 
for use with the amplifier and for 
other applications requiring 12 volts. 

Although the power supply has been 
designed to meet the requirements of 
the previously described public address 
amplifier, it’s use is by no means re¬ 
stricted to just that application. We 
want to stress, at the outset, that the 
supply is being presented as a general 
purpose 12 volt unit suitable for many 
applications. 

Readers may ask what point there is 
in making an amplifier specifically for 
battery operation and then running it 
from the mains. Well it’s not quite 
such a paradox as might first be 
thought. 

For a public address amplifier to 
have complete utility it must be cap¬ 
able of operating in all situations. Un¬ 
avoidably there will be situations when 
it will be just as difficult to operate 
the amplifier, indoors, from a battery, 
as it would be outdoors from a mains 
supply. Anybody who has carried a 
12 volt accumulator, of the type used 
in cars and boats, would not relish the 
thought of having to carry such a bat¬ 
tery to supply an amplifier when a 
mains source was available. 

The 12 volt power supply presently 
described will add greatly to the use¬ 
fulness of any battery operated am¬ 
plifier. Also, it would be perfectly 
satisfactory as a 12 volt bench supply 
having excellent regulation and only 
a few millivolts of ripple output. A 
typical use would be as a bench power 
supply for testing transistor type car 
radios. 

Necessarily, certain limitations of 
price and complexity had to be set in 
order that the supply would be eco¬ 
nomically practicable. Usually the 
most expensive items in any low volt¬ 
age high current mains operated sup¬ 
ply are the power transformer, series 
regulating transistor and the filtering 
electrolytics. In addition there are the 
rectifying diodes, the exact number de¬ 
pending upon the configuration used. 
The rectifying configuration, in turn, is 
dependent upon the transformer which 
is selected. 

Any advantage obtained by the use 
of only two diodes with a centre- 
tapped transformer in a full wave 
configuration might be outweighed by 
the necessarily more expensive trans¬ 
former. However, this is not entirely 
the reason for having selected the par¬ 
ticular transformer which we used. 

The problem was largely the non¬ 
existence of an ex-stock transformer, 
centre tapped or not, suitable for a 12 
volt regulated supply of modest cur¬ 


rent capacity. Transformers delivering 
the required voltage had either in¬ 
adequate current ratings or else, hav¬ 
ing more than necessary current rat¬ 
ings, were far too expensive. 

The transformer which we decided 
on delivers 17 volts and is rated 1.25 



The complete unit is housed in 
a standard small metal box and 
the only external items are the 
power cord, fuse and a pair of 
terminals . 

amps. It has a single untapped secon¬ 
dary winding which necessitates the use 
of a full-wave bridge rectifier. 

The diodes we selected are auto¬ 
motive types, used as rectifiers for the 
output of automotive alternators. They 
have a maximum voltage rating of 100, 
and are capable of about 20 amps 
continuous current. Although these 


specifications might seem extravagant 
in this application, these diodes are 
really about the most economical 
devices currently available. 

It should be noted that these diodes 
are available in a reversed polarity ver¬ 
sion, which are designated with an “R” 
in the type number. If such diodes are 
used, it is only necessary to reverse the 
connection as given in the base dia¬ 
grams on the circuit diagram. The case 
becomes the anode and the pigtail be¬ 
comes the cathode connection. Two 
polarity versions are necessary because 
of the two polarity conventions in 
automotive electrical systems. 

The current rating on the trans¬ 
former will limit the continuous RMS 
current capability of the supply output 
to around 1 amp. However, for a 
short duration the transformer will sus¬ 
tain a much heavier load, consistent 
with the required regulation. If the 
overload is excessive, the voltage de¬ 
livered to the series transistor regulator 
will fall below 12 volts, well outside 
the control range of the regulator. 

After rectification and filtering, the 
unloaded voltage available to the input 
of the regulator is around 25 volts. 
At the maximum continuous rating of 
1.25 amps the voltage will fall to 
about 18 volts, while, for the maximum 
peak amplifier load of about 4 amps, 
this voltage will be 12 volts. 

Thus, under maximum amplifier load 
conditions, the power supply will no 
longer be transistor regulated, but will 
exhibit the approximate regulation of 
the basic DC source. However, this 
limitation does not mean that a 30-watt 
amplifier will not deliver rated power. 



output current rating is only an intermittant rating, as the transformer 
is rated at 1.25A, Details of the supply rating are given in text . 
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Provided that the amplifier has suffi¬ 
cient capacitance across the voltage ter¬ 
minals, as in the case of last month’s 
amplifier which had a 2000uF electro¬ 
lytic, it will deliver the rated “music” 
or dynamic power. 

What is music power? 

Quite often commercial amplifiers 
are given a music power rating which, 
in effect, is a measure of the power 
supply regulation of the particular 
amplifier. A quantitative definition of 
the dynamic jpower rating has been 
formulated. This states, according to 
the NAB standard, that the dynamic 
power is that which can be delivered 
continuously for a period of lOmS. 

For our measurement of the dynamic 
power, delivered by the 30 watt ampli¬ 
fier when used with the mains supply, 
we used the recently described tone 
burst gate. For the specified lOmS 
burst, we fed an 800Hz sine wave to 
the tone burst gate and set it to deliver 
8 cycles. 

Under these conditions we found 
that, in addition to the 2000uF elec- 

PARTS LIST- 

1 Metal box with lid. 7in x 4in x 
4in . 

1 Transformer, 240 volts to 17 
volts at 1.25 amps. 

2 Terminals, one red, one black. 

DIODES 

4 BYX21/200, 1N3491 or similar. 

1 BZY94-C12 or similar . 

TRANSISTORS 

1 40250. 

1 TT3569 or AY6018. 

1 TT108, BC108, TT3565, 

2N3565 or similar. 

RESISTORS 
($-watt 5 per cent.) 

1 27K, 2 x 2.2K, 1 x 470. 

CAPACITORS 

1 2000uF 25VW electrolytic. 

1 lOOOuF 15VW electrolytic. 

MISCELLANEOUS 

Miniature resistor panel, two six - 
lug tag strips, plastic terminal 
block, mains cord and plug, 3 
amp fuse and holder, grommet 
for mains cord, scrap brass, 
nuts, bolts and self-tapping 
screws, connecting wire, solder, 
etc . 


tnolytic in the amplifier, we needed a 
lOOOuF capacitor across the 2N3565 
voltage amplifier in the power supply. 
With the addition, the power supply 
allows our 30W amplifier to deliver a 
dynamic power of 30 watts. 

The circuitry of the mains supply 
is straight forward, and typical of most 
simple regulated power supplies. For 
the series regulating transistor, the 
heart of all such supplies, we have 
selected an economical silicon power 
transistor, with a collector current 
rating of 4 amps, capable of dissipating 
29 watts at 25 deg. C, case tempera¬ 
ture. 

The ratings of the 40250 regulating 
transistor may suit those readers who 
might desire to equip the supply with 
a more robust power transformer for 
use with heavier loads. If such an 
application is envisaged, sav for bench 
use, a more efficient heat sink will 
almost certainly be required. 



The layout of the power supply . The transformer is on the left, the 
four elements of the bridge rectifier clearly visible in the centre, and 
the filter and regulating components on the right . 



A more detailed view, showing 
the disposition of components in 
the regulator circuitry, mounted 
on the resistor panel at the right 
hand end of the photograph at 
the head of the page. 

A second transistor is used as a 
current amplifier, in a Darlingfon con¬ 
figuration, for the base current of the 
series regulator. The two transistors in 
such a configuration may be regard¬ 
ed as a single, composite, transistor 
having a current gain (beta) equal to 
the product of the two individual gains. 


Hence, a smaller load is placed on the 
voltage amplifier making for improved 
output voltage regulation. 

A zener diode in the emitter of the 
voltage amplifier transistor forms the 
basis of the voltage reference circuitry, 
together with the BC108 voltage am¬ 
plifier. The supply output voltage is 
compared directly with the zener re¬ 
ference voltage plus the forward bias¬ 
ed diode voltage drop between base 
and emitter of the amplifying transis¬ 
tor. 

Changes of output voltage, due to 
loading, produce a corresponding 
change of base current in the voltage 
amplifier. This error signal is then 
amplified and transmitted to the Dar¬ 
lington coupled current amplifier 
which, through the series regulator, 
adjusts the output voltage to almost 
its original value. 

Some control of the actual output 
voltage can be exercised with this 
particular configuration. A change in 
the value of the 27K resistor from the 
output to the base of the voltage am¬ 
plifier will produce a corresponding 
change in the output voltage. 

A slight increase in the output volt¬ 
age could be an advantage if the sup¬ 
ply is being used with the P.A. ampli¬ 
fier described last month. Readers 
will recall that this amplifier had a 


ACOS 


REPLACEMENT CRYSTAL CARTRIDGES 


Acos 90 Series — a brand new family of four pick-up 
cartridges, covering all the main types needed to-day, 
each fitted with Diamond Stylus at no extra cost, 

GP91-1 Replaces GP67-1G MONO CRYSTAL $5.95 

GP91-2 Replaces GP67-2G HIGH OUTPUT 
MONO CRYSTAL $5.95 

GP92 MONO CERAMIC $6.55 

GP93 Replaces GP73-2A STEREO CRYSTAL $7.55 

GP94-1 Replaces GP81 STEREO CERAMIC $7.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 
AMPLIFIERS $8.95 



fitted with 

DIAMOND 

Stylus at no extra cost. 


TECHNICAL DATA SHEETS SENT FREE ON DEQUEST 


Sole Australian Agents: 


AMPLI0N (A'SIA) PTY. LTD. 


29 Majors Bay Rd.. Concord, 
Sydney, N.SW. Phone 73 1227 


flfCTAON/CS Australia, June, 1968 
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Now private hi-fi listening 
to records, FM and tape with the 


SHURE 


SOLO-PHONE 



stereo amplifier for headphones 

The solo-phone headphone stereo amplifier is ideal for private high 
fidelity listening because it provides privacy for the listener • Insures 
quiet for those around him • TWO can listen simultaneously—using 
TWO pair of headphones • Ideal for second set for study, den, 
bedroom, office, living room • Excellent for music appreciation in 
schools and libraries • For listening booths or “up-front” listening 
station in record stores. 

Technical Data: Cabinet dimensions: lOiin wide x 3iin high x 3in deep. 
Net weight: 2lbs. 

Model SA-2: For 117 volts AC, or 210/240 AC, 50/60 cycles. 


SHURE 


Cartridge to meet all budgets, one 



just perfect for your system. 

A wide range of SHURE Stereo Dynetic high 
fidelity phono cartridges bring out sound from 
records that other cartridges do not. They 
re-create sound with incredible fidelity and 
smoothness from stereo or mono records. 
Ultra light tracking preserves the record and 
decreases needle wear. 


Microphones ... a new degree in 
reproduction quality. 


The SHURE series of dynamic microphones 
are specially designed for faithful sound re¬ 
production and are easy to handle and oper¬ 
ate. SHURE Microphones are used extensively 
throughout the world in television broadcast¬ 
ing, P.A. and communication systems. 


r 


The 


reactance slide rule. 


A handy reactance slide rule for simple calculations of resonant fre¬ 
quency, capacitative reactance and inductive reactance. This slide rule 
also solves coil “Q” and dissipation factor problems that cover a fre¬ 
quency range from 5 cycles per second to 10,000 megacycles. 


Distributed throughout Australia by:— 

AUDIO ENGINEERS PTY. LTD. 

342 KENT STREET, SYDNEY — 29 6731 
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polarity protection diode included in 
the supply line. Unavoidably there 
will be a small voltage across this di¬ 
ode which will tend to reduce the 
available output power. 

However, it should be stressed that 
the amplifier will deliver the rated 30 
watts output with only 12 volts at 
the supply terminals. The actual volt¬ 
age supplied to the amplifier proper 
will usually be something like 11.25 
volts, depending upon the current 
through the diode. 

The ripple voltage, at the output 
of the supply, is very small even by 
“hi-fi” standards, being only 5mV at 
2 amps. Significant dynamic filtering 
is afforded by the series regulating pair 
effectively multiplying the value of the 
lOOOuF capacitor by a factor approxi¬ 
mately equal to their composite cur¬ 
rent gain. So far as ripple is concerned, 
the effective capacitance at the output 
would be 1 farad! 

Our prototype supply was housed 
in a small mild steel box, finished in 
grey hammertone, and available from 
local suppliers. It was necessary to 
construct the suppy on a small sub¬ 
chassis made from 16-gauge alu¬ 
minium, and bent up to form an “L” 
shaped bracket. 

The box had a small flange around 
the open side so that a flat lid could 
be screwed down. This flange neces¬ 
sarily reduced the size of the open¬ 
ing such that the power transformer 
could not be inserted, due to the width 
of the mounting feet, without tilting 
it to one side. 

However, with the transformer at¬ 
tached to a chassis of the same width, 
and of sufficient length, it was impos¬ 
sible to insert the whole assembly. 
As a solution, we found that the “L” 
shaped chassis had to be reduced in 
width over its entire length, except for 
a small area at one end where the 
transformer was mounted. So that in 
plan, before bending up, the bracket 
is actually T-shaped. 

The series regulator transistor is 
mounted on the vertical end of the 
chassis, which forms the heatsink. 
A small “flag” type heat sink was at¬ 
tached to the TT3569 also. We made 
this from a small piece of light guage 
brass, 2in long and lin wide. A cut 
was made to halfway along the length 
of the rectangle, ,making a strip about 
lin long and 3-8 in wide which was 
rolled into a circular clamp, 
to fit tightly over the transistor’s metal 
case. 

The flag heat sink was soldered to 
the miniature resistor panel which is 
used to mount the smaller com¬ 
ponents. The miniature resistor panel 
was then screwed to the vertical sec¬ 
tion of the chassis-cum-heatsink. 

The four automotive diodes in the 
bridge rectifier are wired between two 
six-lug tag strips. Because the diodes 
are made with only one pigtail for 
mounting in a socketed heatsink, we 
had to solder an additional lead direct¬ 
ly to the case. 

With the chassis assembly complete 
and inserted in the box, the fuse- 
holder, mains terminal block, and out¬ 
put terminals may be fitted. The chas¬ 
sis is held in place by the two trans¬ 
former mounting screws. Four self¬ 
tapping screws, retaining the lid, com¬ 
plete the unit. q 
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Here are two circuits which will be of interest to readers 
generally and to those who built the public address amplifier 
described in the May issue. As presented, the circuits will 
enable devices requiring high loading impedance, such as 
crystal microphones and crystal/ceramic pickups, to be fed 
into low and medium impedance inputs. 


by Anthony Leo 


Crystal Microphone 
Impedance Transformer 


In August, 1962, we described an 
impedance transformer, based on the 
emitter follower configuration, for use 
with crystal microphones and pickups. 
At that time, germanium transistors 
were almost universally used in Aus¬ 
tralian consumer products and were 
virtually the only transistors available 
to the home constructor. These trans¬ 
istors, typically, had a current gain 
(beta) of about 50. 

The transformer consisted of two 
germanium transistors in a compounded 
emitter follower or grounded collector 
configuration, giving an input imped¬ 
ance of about 3.5 Mohms when look¬ 
ing into an amplifier input impedance 
of 5K. The device was housed in a 
small, metal cylinder with a coaxial 
connector in the lid and a connecting 
cable from the other end. 

Since this unit was described, silicon 
transistors have become so readily 
available and cheap, that they have 
almost entirely taken over from ger¬ 
manium. The major advantages of sili¬ 
con devices being the high gain, low 
leakage and good temperature stability. 
The low power audio devices, which 
we now use, have current gains of, 
typically, between 150 and 600. 

Consequently, we have decided to 
re-present the impedance transformer 
idea for the benefit of those who may 
desire to use a crystal microphone or 
pickup, or ceramic pickup, with tran¬ 
sistor amplifiers. This includes the 30W 
Public Address Amplifier published in 
the May, 1968, issue. 

As presented, the public address 
amplifier had two medium impedance 
input facilities, with provision for mix¬ 
ing the two. If it is contemplated using 
any sort of high impedance device with 
this amplifier, it will be necessary to 
use an impedance transformer such as 
is being presented. 

While the transistor situation has 
changed over the past few years, the 
same is true for economy type micro¬ 
phones. It is now possible to buy a 
quite reasonable dynamic microphone 
for a price which compares more than 
favourably with crystal types. A prob¬ 
able reason for this is the wide accept¬ 
ance and general use of transistorised 
amplifiers which, by virtue of their 
inherently lower input impedance, are 


more compatible with dynamic micro¬ 
phones. 

However, crystal microphones have 
characteristics which may appeal to 
some users, including possible price 
advantage, higher output, small size, or 
simply the fact that one is already on 
hand. Should one be already on hand, 
it would certainly be logical to make 
this transformer in order that it may 
be used. On the other hand, there may 
be no point in buying a crystal micro¬ 
phone for use with a transistor ampli¬ 
fier, and then having to make a special 
device to marry the two. 

Even if the readers have both types 
of microphone, crystal and dynamic, 
the presently described transformer 
would enable the crystal microphone to 
serve either as a suitable standby 
microphone or as a second micro¬ 
phone with the P.A. amplifier mixing 
facility, as required. Alternatively, the 
transformer could be Used with a crys¬ 
tal or ceramic pickup for mixing with 
a microphone input. 

In any case, accepting that the de¬ 
cision has been made to use crystal 
or ceramic transducers of some kind. 


Above right is the 
circuit of the sin¬ 
gle transistor unit, 
providing a choice 
of two impedance 
levels . The circuit 
at right uses two 
compounded tran¬ 
sistors giving very 
high impedance 
multiplication. 


the circuit diagrams indicate how to 
achieve various impedance transforma¬ 
tions. 

We have presented two circuits, one 
using a single NPN transistor and 9 ne 
using two transistors for greater im¬ 
pedance multiplication. As presented, 
there are two voltage versions of the 
simpler device giving roughly the same 
multiplication factor, but intended to 
work into amplifiers of different in¬ 
put impedance. 

The actual input impedance of the 
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transformer, as the name implies, is 
dependent upon the load which is con¬ 
nected to the emitter output. In oper¬ 
ation, the device multiplies the effec¬ 
tive emitter load impedance—a com¬ 
bination of the DC load resistor and 
the AC coupled impedance—by a fac¬ 
tor roughly equal to the transistor cur¬ 
rent gain. 

As we have said, the transistors 
which we have used have a current 
gain of between 150 and 600, which 
means that the actual input impedance 

tiC109JT109.SE4010.etc. 
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of a particular device will be some¬ 
what dependent upon the transistor 
which is used. However, we have been 
able to make a worthwhile device 
using only one transistor as an emitter 
follower with bootstrapped bias resis¬ 
tors. 

We have presented two versions of 
the single transistor device, for applica¬ 
tions presenting either medium or high 
load impedance at the emitter output. 
This has been done by simply increas¬ 
ing the emitter load resistance, re- 
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EDGE CONNECTORS 



Odds are, one of our card edge connectors 
matches your connection requirements ex¬ 
actly. Elco's advanced connector techno¬ 
logy has produced a full line of perform¬ 
ance-proven connectors for your most 
demanding applications. 

You can design maximum performance 
and minimum maintenance into your sys¬ 
tem with these versatile connectors. Manu¬ 
factured to micro-inch tolerances, designed 
to pack your system with capability. After 
all, our strong suit is connector capability. 
Choose from the long line of card edge 
connector styles: with or without built-in 
guides, single or dual read-outs, single 
piece or modular, all in a wide variety of 
spacings. 

And take advantage of Elco contacts. Op¬ 
timum combination of spring rate and 
plating. Off-centre bifurcated contact heads 
for maximum card retention and a perfect 
connection, insertion after insertion. 

With your design at stake don't gamble 
on anything less than Elco card edge con¬ 
nectors. 



ELCO 

(AUSTRALASIA) 
PTY. LTD. 


ROST COUPON 


Please forward details of ELCO CONNECTORS 

NAME. ... 

ADDRESS. . . 


(a subsidiary of international Resistance Holdings Ltd.) 


THE CRESCENT, KINGSGROVE, 2208. N.S.W. 


Telephone: 50-0111 


STATE 


1305 
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arranging the bias, and increasing tbe 
supply voltage to maintain the same 
transistor current. 

Values for the two arrangements are 
given in a table on the circuit dia¬ 
gram. Also we have assigned nominal 
input impedances of 4M and 8M 
which were measured with the emitter 
output unloaded. Consequently the 
input impedances, in practice, will be 
something less, depending upon the 
output loading. 

The output impedance is approxi¬ 
mately equal to the value of the emit¬ 
ter load resistor for both cases using 
a single transistor. Consequently, a 
load of the same value capacitively 
coupled to the output will reduce the 


resistor be included in series with the 
output of the transformer and the input 
of the amplifier. The exact value of 
the resistor will depend upon the type 
of input source used, either crystal 
microphone or crystal/ceramic input. 

There are two reasons for having 
such a resistor; first to reduce the 
loading effect of the amplifier input 
and secondly to reduce the overall 
input sensitivity. For use with a crystal 
microphone the resistor should be 82K 
giving an input sensitivity of about 
25mV, and with a pickup input the 
resistor should be a 330K giving an 
input sensitivity of about lOOmV. 

With either 82K or 330K the input 
impedance of the transformer was still 


Shown above is view of the completed impedance transformer , wired 
on Vero board and about to be fitted into a small metal container , 
together with the battery supply. 


input impedance to about half the un¬ 
loaded value. In other words, a load 
inpedance of about 22K connected to 
the output of the low voltage device 
will reduce its input impedance from 
4M to 2M. 

Similarly, for the higher voltage ver¬ 
sion, a load of 47K will reduce the in¬ 
put impedance from 8M to about 4M. 
It may be seen that the reduction in 
input impedance is proportional to the 
reduction in effective emitter load im¬ 
pedance. Halve the load and you halve 
the input impedance, quarter the load 
and you quarter the input impedance. 
The fractional reduction of the effec¬ 
tive load may be found by the resis- 
tors-in-parallel calculation. 

However, there is a limit to the 
amount by which the effective emitter 
load may be reduced, notwithstanding 
the acceptability of reduced input im¬ 
pedance. With the emitter resistor un¬ 
loaded. the maximum permissible in¬ 
put voltage swing (P-P), before the on¬ 
set of distortion in the form of clip¬ 
ping, is almost equal to the supply 
voltage. But, as the emitter is loaded, 
the maximum permissible voltage 
swing is reduced in roughly the same 
proportion as the input impedance. 

For example, the maximum permis¬ 
sible voltage swing, with an applied 
load equal to the emitter resistor, will 
be a little less than half the supply 
voltage. In the case of the 9-volt unit 
it will be about 4V P-P. and for the 
22-volt supply the maximum will be 
about 10V P-P. 

When the transformer is used with 
the 30 Watt Public Address amplifier, 
of the May issue, we suggest that a 


about 4M. Under the same conditions 
the input impedance of the 22V version 
would be reduced silghtly with an 82K 
resistor, but it would still be well in 
excess of 4M. 

However, we feel that there is little 
point in using the higher impedance 


version with the P.A. amplifier as an 
impedance of about 4M is more than 
adequate for most microphones and 
. pickups. Incidentally, manufacturers 
usually specify a load impedance of 
between 1.5 and 2M for crystal and 
ceramic pickups, but higher load im¬ 
pedances are perfectly satisfactory. 

We actually built up the 9-volt ver¬ 
sion in a completed form, for use 
with the prototype public address 
amplifier. The components were 
arranged on a small piece of Vero 
board. Tantalum type electrolytics were 
used, because of their small physical 
size. 

The completed wiring side of the 
Vero board was covered with a layer 
of plastic insulation tape, so that it 
could be accommodated on top of the 
9-volt battery. The complete assembly 
was housed in a small metal con¬ 
tainer about 2Vm long and Hin 
diameter. 

A coaxial microphone connector was 
fitted in the end of the cylinder, and 
a small push-button on/off switch in 
the lid. The switch may be considered 
as an optional extra, because, with the 
extremely small transistor current drain 
the battery will probably last its normal 
shelf life. An output lead, with a 
coaxial plug attached to one end, 
passes through the lid adjacent to the 
switch. 

The second circuit has been included 
for the general interest of readers, and 
for possible use as an impedance 
matching device in hi-fi applications. 
The configuration employs two tran¬ 
sistors in a compounded emitter fol¬ 
lower configuration, again with boot- 
straped biasing resistors. 

The use of two transistors, with a 
very high compounded current gain, 
understandably produces a very high 
input impedance with quite a low out¬ 
put impedance. With lower output im¬ 
pedance, this circuit tends to present 
an input impedance which is relatively 
independent of output loading. O 


MODEL C.P.4 


Polycarbonate Clear Thermoplastic 
METER HOUSING 

... is Tougher—more Heat Resistant 
and practically Indestructible! 

• Can be supplied for all Moving Coil and Moving Iron ranges and 
functions. 

• The Moving Coil version is normally equipped with Taut Band Sus¬ 
pension and is virtually indestructible (tests included being dropped 
25ft. to a concrete path, as well as the usual controlled bump and 
vibration tests). 

• Available with ultra-modern rear-of-panel mounting excutcheon as an 
optional extra. 

For further details contact 

PATON ELECTRICAL PTY. LTD. 

N.S.W.: 90 Victoria Street, Ashfield, N.S.W. 71-0381 (6 lines) 

Vic.: 469 King Street, Melbourne. 329-8873 
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Is colour television worth-while? 


Since my return from overseas, one of the most frequent 
topics for questioning has been that of colour television. 
Did I see much of it? Did I like it? What about all the 
troubles that one reads about? What about the servicing 
problem? Is colour TV really worth-while? 

Conducted by the Editor 


While some may be prepared to 
answer this last question with a simple 
yes or no, such an answer must neces¬ 
sarily contain a highly personal 
reaction and will not necessarily be 
of much help to anyone trying to reach 
an independent opinion. I have no 
intention of answering it thus. 

Yes, I did see a reasonable amount 
of colour television while overseas but 
not enough to offer any pretence of 
an in-depth analysis. Nevertheless, I 
did gain certain definite impressions 
and these I pass on for what value 
they may have. 

The first thing to establish, I think, 
is whether colour television has any¬ 
thing to offer by way of enhanced 
entertainment, when compared with 
monochrome. It is so much easier to 
evaluate the difficulties if one has some 
idea of the reward. 

On this point, my answer is without 
equivocation. Colour can make a tre¬ 
mendous contribution to the visual 
impact of television, irrespective of 
whether the subject matter happens to 
be advertising, education or entertain¬ 
ment. 

Even before I left this country I had 
seen a fair amount of colour television 
but always under non-typical circum¬ 
stances — in medical situations, trade 
demonstrations and suchlike. What had 
been lacking was the opportunity to 
spend some casual hours with colour, 
in a setting of slippers and lounge 
chair, and watching typical programs. 

In London, my initial encounters 
with colour were in such places as 
Mullard House, the BBC’s own Tele¬ 
vision Centre and the P.M.G. Tower 
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switch room. While the viewing fare 
was mainly test patterns and demon¬ 
stration cartoons, I must confess to 
having been impressed with the techni¬ 
cal excellence of the system. 

However, two or three of the hotels 
in which I stayed had special suites 
fitted with colour television and I was 
therefore able to sit back during the 
evenings and sample the efforts of 
BBC2. 

Perhaps the most impressive single 
presentation I saw was a direct colour 
telecast of the Nutcracker Ballet, from 
the stage of the Covent Garden Opera 
House. The rich colours of the cos¬ 
tumes and sets, the accompanying 
music and the technical excellence of 
the whole presentation added up to a 
most memorable program. 

Towards the end of the telecast, I 
went to another room where only a 
monochrome receiver was available, 
and alas, what had been so impressive 
regressed to just another “thing on 
television.” 

It would be possible to argue about 
the music, of course, and about the 
rhythm of the dance but I wonder 
whether there would have been as 
much competition for seats at the per¬ 
formance had it been known before¬ 
hand that all sets, all drapes and all 
costumes, and even the flesh of the cast 
would be in tones of grey. How drab 
it all would have been! 

And is there any reason why colour 
should have been less significant to a 
television audience than to people at 
the actual performance? 

While the Nutcracker Ballet was un¬ 
doubtedly the outstanding program I 
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saw I can assure you that a golf 
tournament, with green grass, blue sky 
and a gaily clad gallery has a lot more 
eye appeal than what we are used to 
on local television. 

So also has just about everything 
else — news, documentaries, travelo¬ 
gues, and drama. 

I do not for one moment argue with 
the time-honoured assertion that “the 
story’s the thing.” Colour never could 
turn a bad show into a good one, 
though it may make it more bearable. 
The fact is that a good show and 
colour are not alternatives. What most 
of us like to see in the theatre is a 
good show in colour and I see no 
reason why it should be any different 
in the case of television. 

In short, and to repeat what I said 
earlier, colour can make a major contri¬ 
bution to television and is a worth¬ 
while goal. 

Were all the receivers I saw good, 
or did I see bad colour as well? 

Most of the receivers I saw in Britain 
were producing from very good to quite 
acceptable colour, including those 
receiving their signal from provincial 
transmitters. However, the receivers 
were largely in situations where one 
would expect some care to have been 
taken with their installation. The pos¬ 
sible value of the PAL system to com¬ 
bat more slipshod methods Of installa¬ 
tion and adjustment is yet to be 
demonstrated. 

In America, as has often been said, 
colour varies from very good to very 
bad, depending on the situation. 

In the central control room of the 
NBC in New York, the colour on their 
reference monitor was virtually beyond 
criticism. 

In the viewing lounge of a hotel 
in Waikiki, the coverage of the Presi¬ 
dent’s visit could be described as little 
more than monochrome with tint! 

This leads me to make two general 
observations. The first is that, in assess¬ 
ing colour television, we should do so 
against standards of presentation that 
we currently accept—not against per¬ 
fection. The second is that colour 
demands more attention to design, 
installation and maintenance and, if 
this is lacking, the colour will be poor 
as a consequence. 

Referring to the first observation, 
when a number of colour television 
receivers are operating side by side, 
it is almost inevitable that there will 
be differences between the colour 
values in the individual pictures. The 
differences may be due to variations 
in the circuitry or to on-the-spot adjust¬ 
ment, but, either way, they are likely 
to be advanced as a reason why the 
system has a long way to go; why 
TV colour is pretty poor. 

Because colour TV receivers can be 
set up and viewed side by side so 
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easily, they are particularly vulnerable 
to such comparison, of course. 

However, differences in colour bal¬ 
ance are not new to anyone who has 
had opportunity to compare photo¬ 
graphic transparencies of different type 
or brand. I have in mind my own 
experiences in photographing mauve 
flowers, or a particular lime-green 
curtain that appears in various slides 
from pale gold to a rich yellow. 

The same sort of thing happens with 
printing plates being readied for maga¬ 
zine reproduction. 

Despite all this, however, those who 
know and those who don’t know con¬ 
tinue to take colour photographs, to 
buy colour postcards and to look at 
colour magazine pictures in preference 
to monochrome. They accept the 
results, not on the basis of perfection, 
but on the basis that they represent 
the original more adequately than the 
monochrome alternative. 

To be consistent, we should judge 
colour television on this same basis: 
Does it or does it not represent the 
original scene more adequately than 
the monochrome image? 

Built into this question is a certain 
tolerance in other respects. I referred 
earlier to a rather poor colour telecast 
of the President’s visit to Hawaii. How¬ 
ever, my tip is that the monochrome 
picture would likewise have been rather 
poor coming, as it did, from hastily 
set up field equipment. It was there¬ 
fore not a matter of judging poor 
colour against impeccable monochrome 
but, more likely, poor colour against 
poor monochrome. 

Colour or no colour, the whole basis 
of the particular telecast was its 
immediacy. 

In saying this, I am not offering an 
excuse for colour television but simply 
trying to suggest a realistic basis for 
its evaluation. 

If colour adds significantly to the 
realism otf a television picture, or to 
its impact where this is the objective, 
then it is serving a useful function. 

But if the colour is unreal to the 
point where it defeats its own object, 
or if it produces disturbing or 
grotesque effects, it becomes a liability 
rather than an advantage. 

And make no mistake: Colour tele¬ 
vision can be unreal, disturbing and 
grotesque if the receiver is badly 
designed, badly serviced, badly 
adjusted by the owner, or coupled to 
an unsuitable aerial system. 

And this constitutes the second 
observation I mentioned earlier: Colour 
demands more attention to technical 
detail. 

I have enough faith in our local 
television stations, their engineers and 
their facilities to believe that they will 
radiate signals free from serious colour 
aberrations, to the limit of the program 
material available. 

The real problems are likely to be 
at the receiving end and due 
to situations which are familiar even 
now: Receivers are “kept going” by 
present day servicing methods but not 
necessarily maintained at an adequate 
performance level: Owners don’t worry 
too much about knobs other than the 
Channel selector and the volume; If the 
picture moves, what matters it if the 
contrast or brightness is a bit high or 
a bit low? And they’d rather put up 
with ghosts, or go on complaining 
about them, than spend the extra 


Loudspeaker Cabinets 

Dear Sir , 

As a manufacturer of high-quality loudspeaker cabinets, l read 
with interest the article on page 63 of your February issue describing 
the inferior quality of a commercially produced cabinet. 

It is no wonder that many a manufacturer succumbs to the practice 
of reducing cabinet size, deleting recommended jointing techniques, using 
thinner timber and substituting inferior materials to those specified by 
a cabinet designer because of the constant demand of selling organisations 
to reduce costs so that they can offer cheaper enclosures than their 
competitors. 

Not in all instances does the blame for cheap enclosures rest on 
selling organisations for there are, as in most industries, manufacturers 
who will set out to reduce the costs of their articles to a bare minimum 
by the use of inferior materials sometimes coupled with substandard 
workmanship in order to gain as many sales as possible irrespective of 
necessary performance and quality standards. 

There is no doubt in my mind that engineers spend much time 
and effort in designing and testing speaker cabinets to arrive at a 
satisfactory design with the result that its size, type of timber, timber 
thickness, method of stiffening, jointing and other features are specified 
to ensure good performance from their speaker. 

To depart from the recommended design in an effort to reduce costs 
will almost certainly mean inferior performance from the speaker. From 
time to time I receive visitors at my factory who express their dissatis¬ 
faction with one or another brand of speaker, when in fact the speakers 
are well able to justify complete satisfaction. In many instances, I 
find that low cost cabinets which depart from the speaker manufac¬ 
turer's recommendations, plus! the occasional retailers who do not 
mount the correct speaker in a cabinet specified by the speaker manu¬ 
facturer are to blame for the customer's dissatisfaction. 

I for my part adhere rigidly to a design and do not offer sub¬ 
standard quality enclosures. I consider fair competition essential to 
progress but 1 do feel that unfair competition can only produce low- 
quality articles which, in the speaker cabinet field, reflects adversely 
on speakers, cabinet manufacturers and the domestic hi-fi and Stereo 
electronic industry as a whole. 

In conclusion, please accept my congratulations for your excellent 
magazine. 

(E. E. Seeker, Manager, Regal Cabinets Co., 
6 Duffy St., Burwood, Vic. 3125.) 

Tape Controlled Machinery 

Dear Sir, 

Over the past few years the Australian Government and private 
industry have spent several million dollars on numerically and tape 
controlled machinery. Every American magazine one picks up these 
days is full of advertisements for numerically controlled machines. As 
these machines are basically electronic, I am wondering if you have 
considered publishing some articles in your magazine with regard to 
these machines. 

Recently at a symposium conducted by the American Society of 
Tool and Manufacturing Engineers (AS.T.M.E.) a paper was given on 
the basic operation of these machines . Judging by many of the remarks 
of those present it seemed to go well over the heads of most when, in 
actual fact, the operation of these machines is quite simple. 

The company 1 was with until a few months ago purchased a tape 
controlled drilling machine of a simple kind, using a straightforward 
electric circuit with almost no electronics at all. This machine was 
kept working for three eight-hour shifts per day, and 1 am sure you 
can imagine the tremendous savings that this involved. The company 
with whom I am now employed also have one of these machines, which 
1 have been responsible for programming, and it is causing quite a 
deal of interest. We plan to buy more of this type of machinery in the 
near future. 

Since becoming involved with this type of equipment 1 have found 
that there are several similar machines and more complex ones in New 
South Wales. I have also been very surprised to find that there seem 
to be very few people who know anything about them; servicing of them 
seems to be a real problem. This is not confined to any particular 
brand, as all makes need servicing, and there does not Seem to be the 
skilled staff to do this work. Indeed, 1 recently heard of parts of two 
machines which had to be returned to the U.S.A. as no one in Australia 
could service them. 

Perhaps an article in your magazine would brush away some of the 
timidity that engineers seem to have of these machines and encourage 
some to look further into them. 

(K.B., Eastwood, N.S.W.) 
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NEW ADDRESS 


NAME. 

ADDRESS ... 

. • ....... State 


ASDIC STEREO SPECIALISTS 

74A Ivy Street, Chippendale, N.S.W. 2008 
Please forward free and post free, your 16 page book on this 
unique Tape Recorder. 


Clients are advised that our three organisations 
are now ail located at our new address:— 

74 A IVY STREET, 

CHIPPENDALE, NSW. 2008 

★ ★ ★ 

ASDIC STEREO SPECIALISTS 
★ ★ ★ 

BARDSLEY IMPORT TRADING C0 ,L 
★ ★ ★ 

H. BEN WILSON 

(S.M.LR.E.E., M.I.I.C.A., Chartered Electronics Engineer) 

all previously located at Glebe Road, Glebe 
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dollars necessary for a proper aerial 
installation. 

And then, of course, there’s the 
situation where terrain unfavourable to 
V’HF signals makes things hard for 
everybody — salesman, service¬ 
man, owner and aerial manufacturer. 
These problem areas for monochrome 
will be problem areas for colour also. 

And this is where — and why — 
individuals must ultimately provide 
their own answer to the question: Is 
colour television worthwhile? 

If the individual can afford 
the higher cost of a colour receiver 
and will accept the responsibilities of 
adequate installation, adequate servic¬ 
ing and adequate operation in the 
home, the reward will be more 
enjoyable television viewing. To them 
it will be worthwhile. 

By way of variety, the two letters 
on the previous page provide a change 
from colour television. 

The letter regarding the quality of 
loudspeaker cabinets is reproduced 
with no implication that other manu¬ 
facturers do not produce satisfactory 
cabinets, or that we particularly 
endorse the products of the company 
in question. We do, however, heartily 
agree with the writer’s sentiments 

Our own “Playmaster Bookshelf’ 
design has suffered, over the years, 
from the attention of cabinet-makers 
who have not bothered to read the 
specifications, or adopted extreme mea¬ 
sures to cut costs, or simply not under¬ 
stood the difference between making 
loudspeaker enclosures and kitchen 
tidies. 

But no example of our Playmaster 
unit, that we have seen anyway, has 
suffered to the extent of the Mullard 
enclosure mentioned in our February 
issue. 

On only one point would we qualify 
our correspondent’s remarks. .While 
we may be adamant about rigidity, 
internal volume, sealing or venting and 
filling, we do not seek to dictate the 
actual jointing method. We may thus 
specify attached internal cleats ias the 
most practical jointing method for the 
home constructor but it may not be 
so for a manufacturer using jigs and 
production machinery. 

Again, individual constructors may 
prefer flakeboard to plywood, or vice 
versa but, provided rigidity and quality 
are maintained, the final performance 
is not likely to be significantly affected. 

The real damage is done by manu¬ 
facturers who skimp on material thick¬ 
ness, reduce dimensions (particularly 
volume), ignore sealing requirements 
and rely on a few tenuous screw threads 
to hold the back on. 

The second letter, too, is interesting 
and there is no doubt that we are going 
to see an increasing number of pro¬ 
grammed machine tools from now on. 
Within the last few weeks I have 
watched a variety olf such tools in 
action: A machine controlled by fluidics 
drilling and shaping cover plates; others 
controlled by magnetic tape machining 
involved UHF waveguides from solid 
blanks; still others producing contoured 
shapes for turbine blades. 

We may be able to run some articles 
on the subject from time to time and 
perhaps convey broad principles. But 
the detailed knowledge of such equip¬ 
ment is likely to involve a good deal 
more than a few articles land represents 
one more avenue into which electro¬ 
nically oriented people have to be led. 
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Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


Meteorological system with direct-reading console 


From D. W., of Tarpeena, S.A., comes this description 
of o meteorological console from which he can read off 
wind direction wind speed, and wet and dry bulb shade 
measurements for temperature and humidity. 


The ideas for all the instruments 
come from the pages of “Electronics 
Australia” at some time or another. 

The wind direction indicator con¬ 
sists of a pair of selsyn transmitters 
currently available from disposals 
suppliers. I run them on 22V for bet¬ 
ter stability of the slave. Sensitivity 
has not suffered. 

The wind vane is cut from a piece 
of galvanised sheet and slotted into a 
piece of 3/8in copper tubing and silver- 
soldered in place. The point of bal¬ 
ance was ascertained and the vane 
silver-soldered to the shaft of the 
selsyn. A 2-ounce tobacco tin was 
mounted between the extension and the 
shaft to weather-protect the bearing. 
Before installation, the whole thing 
was given several coats of good rust¬ 
preventing paint. 

To mount the slave, cut a 2£in dia¬ 
meter hole through a liin thick block 
of pine with a hole saw, to pass the 
shaft and the extension. Drill two 
holes through opposite sides of the 
front cast-iron mounting ring. The 
selsyn is screwed to the wood block 
with 2in wood screws. The small 
amount of shaf* extension protruding 
is then sawn off, and the wood block, 
complete with selsyn, is screwed to the 


front panel of the console, making 
sure that the hole for the pointer is 
accurately located. 

The pointer was made from a piece 
of galvanised sheet, and silver-soldered 
to a shaft of the same diameter as the 
inside of the extension. 

The wind speed indicator used was 
the one described in “Electronics 
Australia” in the article, “An 
Electronic Anemometer” in the April, 
1965, issue. I used only the 50mph 
scale, as this is all 1 need. 

Those interested in cutting costs 
may care to know that any of the 
old-style glass-cased transistors with 
the paint scraped off will work satis¬ 
factorily in place of the OCP71, in 
this instance. A light dependent resistor 
will ako perform well. 

The active elements of the thermo¬ 
meters are two P.M.G. type IAN ther¬ 
mistors, one for the dry bulb reading 
and one for the wet bulb reading. 
The diagram shows how these are 
set up. Wet bulb readings are taken 
by pressing a button. The meter is a 
50uA model about 3in square. Cali¬ 



The wind direction vane 
mounted on the master selsyn 
unit . 


bration is simple: if 50uA is taken as 
100 degrees F, then the scale is linear 
down to at least 40 degrees. (I have not 
checked lower than this.) This works 
out at two degrees per microamp. I 
added five more divisions to the top 
end of the scale on my meter to in 
crease readings. 

To calibrate, place both lANs in a 
mixing bowl with a thermometer of 
known accuracy, pour in water heated 
to just over 100 degrees, wait for the 
temperature to drop to exactly 100 
degrees and set the 1M calibrating 
potentiometer until the temperature in¬ 
dicated by both thermistors is 100 
degrees. If the results of other readers 
are the same as mine, indications will 
then be perfectly accurate down to 40 
degrees. This can and should be check¬ 
ed by replacing the warm water with 
water at 40 degrees. A check can be 
made at this temperature, and then 
all the way up the scale by gradually 
adding hot water. Q 


Circuits of the three sections , showing the arrangement of each and 
their connection to a common power supply . 










































































The OS25 has set new standards for a low cost, dual trace oscilloscope. It is rugged, simple to 
operate and maintain and is attractively styled. Triggering facilities are unusually comprehensive for a 
low cost instrument of this type and include internal triggering from either channel. 

This oscilloscope has a vertical amplifier bandwidth from DC to 5MHz with a maximum 
sensitivity of lOOmV/cm on each channel. The time base gives sweep speeds from 1 sec/cm to 
0.5pS/cm using switched and fine controls. The operating mode best suited to the time base speed 
is automatically selected by the time base range switch; beam switching for the two slowest speeds 
and alternate sweep for the four highest speeds. 

A bright clear display is obtained on a 5 inch helical PDA tube operating at a potential of 3kV 
overall. 

5 MHz Dual Trace 
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The Serviceman 



THE MYSTERY OF THE 6AL3s 

If you are in a mood for a spot of electronic mystery, read 
on. But don't expect a slick Perry Mason kind of ending. We 
have a corpse — in fact a boxful of corpses — all the 
evidence of a crime we could possibly need, an array of 
guilty looking suspects but no one on whom we can positively 
pin the crime! 


As will become apparent, this story 
is several months’ old but it’s worth 
recounting, nevertheless. 

A confrere who works with one of 
the larger service companies pulled his 
van up outside the shop in late Janu¬ 
ary, partly to wish me a prosperous 
new year, and partly to have a breather 
from the insistent call of his two-way 
radio. 

After the preliminaries, I asked quite 
casually “How’s business?” 

“Business?” he said. “I’ve done noth¬ 
ing but replace 6AL3s during the last 
couple of weeks. Just a minute . . .” 

He ducked outside .to his van and 
returned with a cardboard box full of 
grubby 6AL3s. There must have been 
20 or 30 of them, all with their pins 
pushed inwards — the sign that they 
had been discarded as “dud.” 

“Look at them,” he said. Every¬ 
one’s got a crack down the base end, 
and every one of ’ems full of gas. 
Haven’t you struck lany yourself?” 

Well I had struck a few but then I’d 
deliberately organised myself a bit of 
free time, and obviously hadn’t done 
anything like as many jobs as my 
friend had over the holiday period. 

“All the boys say the same thing,” he 
said. ‘They’re replacing 6AL3s as 
fast as they can make calls. 

“It’s always the same story: People 
say — the set was all right when we 
went on holidays but it didn’t go when 
we came back. Sound’s okay but there’s 
no picture!” 

I picked up some of the valves and 
had a closer look at them. The cracks 
weren’t by any means uniform and 
the one pictured was selected as the 
most readily visible, just to make 
things easier for the photographer. But 
some of the cracks were tiny hairlines 
which one mightn’t have searched for, 
had it not been for the whitish look 
inside the bulb which indicated that air 
had, in fact, got in. 

It did seem, however, that most of 
the cracks somehow involved pins 1 and 
5. 

So we had an epidemic of 6AL3s 
with cracked envelopes! 

But why? And more particu¬ 
larly, why the apparent behavi¬ 
our pattern of envelopes crack¬ 
ing between the time that the receivers 
were used prior to holidays and when 


the owners went to use them again 
three weeks later? Did they crack some 
time during the three-week period or 
did they onack at switch-on? 

Well, I looked up books; I compar¬ 
ed notes with fellow servicemen; I ask 
ed people I knew who weren’t service¬ 
men, but I still don’it have <a definite 
answer! 

All I can do is to repeat some of 
the observations made, with the 
thought that one of them, or a combina¬ 
tion of them, might hold the answer to 
the mystery. 

SURFACE DETERIORATION: 
Glass is not completely inert chemi¬ 
cally, as is often supposed. Particularly 
in a humid aitmosphere, slight surface 
“etching” can take place; it can con¬ 
ceivably react with stress which is pre¬ 
sent in most glass envelopes, causing 

One of the 6AL3s 
with a cracked en¬ 
velope. The crack 
is roughly “Y” 
shaped , with the 
tail near the base . 

a crack to appear. If a valve is heated 
regularly, it may inhibit surface deteri¬ 
oration, but an ensuing period of idle¬ 
ness might allow it to take place. 

BASE STRESSES: The base area of 
a valve is a potential trouble spot be¬ 
cause of the base-to-envelope weld and 
the glass-to-metal seals taround the base 
pins. Unless the manufacturers are 
meticulous, troubles can develop in 
this area, particularly in valves which 
operate with high internal dissipation 
and at a high glass temperature. 

ELECTROLYSIS: A molecular 

reaction can take place between dissi¬ 
milar materials in the base structure, 
particularly in the presence of heat and 
externally applied potentials. Electro¬ 
lysis can release stress and produce 
cracks in a similar fashion to other 
surface effects already mentioned. 

A BAD BATCH: it is possible that a 
batch of valves went through the fac¬ 
tory involving base and envelope 
glasses which varied from normal in 
some subtle way. Or it may have been 
the base pin material. 

HIGH LEAKAGE: Glass envelopes 

ELECTRONICS 


do admit air moleules, even if at a 
very low rate. The getter inside 
a valve remains active and absorbs 
most of the molecules, so that the 
vacuum remains “hard” enough for all 
practical purposes. Perhaps the parti¬ 
cular batch of valves admitted rather 
more air than normal, sallowing 
a troublesome build-up of gas mole¬ 
cules during the period when the valves 
remained idle and cold. At switch-on, 
the getter could not cope, leading to a 
situation which caused an unnatural 
heating pattern and envelope failure. 

THE EPIDEMIC? Possibly the re¬ 
sult of a faulty batch which exhibited 
slow deterioration from the day they 
left the factory or went into service. 
By Christmas, 1967, they were ready 
to fail under the aggravation of a long 
period of idleness while the families 
were on vacation. 

I don’t know; and I guess that the 
closer we get to the people who really 
understand the physics of valve be¬ 
haviour, the less they’ll be inclined to 
commit themselves. 

But, whatever the cause, there has 
to be an explanation for a boxful of 
dud 6AL3s, all picked out of sets 
whose owners have just returned from 
holidays. 

Perhaps we should call in Sherlock 
Ohms! 

Having started this instalment with 
a reference to a friend who works 
with one of the larger service organisa¬ 
tions, I may as well carry right on. 
During the course of conversation, one 
day, he had a few remarks to make 
about the Serviceman feature. 

“In one way, it’s good,” he said, “be¬ 
cause your examination of each situa¬ 
tion should help up and coming 
servicemen to think about what they’re 
doing. 

“But, in another way it’s unrealistic 
because a practising serviceman 
doesn’t have time to sit down and work 
everything out in such detail, particu¬ 


larly fellows like me who work for a 
big organisation. You do a job as 
quickly and ais cheaply as you can: 
you may tuck the experience back in 
the subconscious, but that’s about all! 

“Why don’t you run a typical diary 
now and again to let your readers see 
how a serviceman like me really spends 
his day?” 

When a man sticks his neck out as 
far as that, he only has himself to 
blame. Before he knew what was hap¬ 
pening, I had “conned” my friend into 
adding to his already busy life. For 
the next two or three days, he would 
carry a scratch pad in the truck and 
jot down the details of each job as he 
did it. 

What follows are his notes, copied 
straight from the pad, with the addi¬ 
tion of only a few odd words and 
punctuation marks. 

JOB 1: No picture, burning smell. 
Removed the back, turned the set on; 
arcing inside the EHT cage. Turned 
the set off again while I removed the 
cover from the EHT cage. Further 
check showed that there was arcing 
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PETER SHALLEY Electronics Pty. Ltd. 

127 YORK STREET, SYDNEY (Justnear Town Hall), 29-3767, 29-7021 


Contact 

Mk-1 


Toko. 

TC502 


Tokai 

TC9 


Tokai 

TC11 



\ 



Send your trans¬ 
ceivers to us for 
repairs and realign¬ 
ment. P.M.G. ap¬ 
proved frequencies 
fitted. Liberal 
trade-ins on new 
equipment. Write 
now. Outline your 
communicat ions 
problem and we’ll 
try to solve it for 
you. 


14 transistors. Longer 
aerial. Microphone 
socket. Ext. 12v socket. 
Greater range. New 
Circuitry. Battery 
Meter. Approved for 
use by Bushfire Fight¬ 
ing authorities. 

STILL ONLY $116 ea. 


O All steel case o 
Ruggedised / Defence 
spec. O Leather case 

# Ext. Aerial con. O 
Ext. power con. • 
Fully P.M.G. app. as 
base or hand-held • 
Noise Umlter/sQuelch 

• Car ping and Mic. 

input. Options: • 

Nick. Cad. Batts. • 
Base aerial • A.C. 
adapter. $132 each. 


Tokai TC9 Is 
identical to the 
TC11, however It 
does not have a 
squelch control. 

Price $44.75 ea. 


VICTORIAN DISTRIBUTORS: 4 QUEENSLAND DISTRIBUTORS: 

K. J. Kaires & Co. Pty. Ltd., 4 L. E. Boughen A Co., 

4 Hill Court, McLeod. 4 95 Central Av., Sherwood. 

Phone 45-4953. 4 Phone 79-2207. 


11 transistors. Ail 
metal. Cow hide case. 
Ear piece. 9v Ext. 
Socket. 100 MW. 
Squelch. Superh Clarity 
$49.75 each. 


TRADE IN SPECIALS (Sydney Only) 

1 watt Contacts as new and power 
pack .... $150.00 pr. 

1 watt “Any 500“ Pack sets at .. $265.00 pr. 

1 watt Fonet 501 Pack set $65.00 ea. 

lOOmw Ralmar Demos. 12 trans. $70.00 pr. 
250mw Tokai sample .. .... $145.00 pr. 

lOOmw Fujista 13 trans. samples $09.00 pr. 
Lots of others from $15.00 each 


We require representation in S.A., W.A., N.T., and Tasmania. 



CLARION car stereos are compact all trans¬ 
istor stereo systems designed specially for 
underdash mounting. 

Just insert the cartridge tape and the switch 
will be turned on automatically to commence 
playing. 

With the use of this endless tape system you 
can enjoy up to the equivalent of two double 
sided L.P's before repeat playing occurs. 


For faithful Hi-Fi reproduction from tape, a 
unique OTL circuit designed to guarantee ex¬ 
cellent tone quality is employed for the output 
section. 

PRICE:MODEL PE-404,complete with speakers and 
installation kit: $99.95 (FOR/FOA SYDNEY) 

DEALERSHIPS AVAILABLE IN SOME AREAS 


SPECIFICATIONS: 

Type: 8 tracks, 4 channels 
Dimensions: H.: 3J", W.: 6}”, D. : 7J” 
Output: More than 4W x 2 
Tape Speed: 3|”/sec. 

Power Supply: D.C. 12V, less than 1.5 A 
NEG. to ground 
Freq. Range: 50-7500 C/S. 


j CONSULT YOUR LOCAL RADIO DEALER, OR 


MAIL THIS COUPON 


tdvfat/ 


I 

I 

J Please forward free illustrated literature and 
I specifications on MODEL PE-404 

| Name....... 

I Address... 

I 
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376 EASTERN VALLEY WAY. ROSEVILLE, N.S.W. 
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between two adjacent tags on the 
transformer assembly. Cleaned away 
the carbon and dirt and carefully cut 
a narrow gap between the offending 
tags. Everything okay at switch-on. 

JOB 2: An auto-tuning receiver. 
Complaint—the channel selector keeps 
going around. The basic trouble here 
is that, when the points on the for¬ 
ward and reverse switching don’t make 
positive connection, the small arc that 
occurs heats the contacts. The hot 
contact then embeds itself in the plas¬ 
tic switch lever. The plastic lever has 
now been modified by encasing it in 
a metal band, so eliminating the fault. 
I patched this one up as best I could 
but warned the owner that the trouble 
could recur. 

JOB 3: Complaint—faulty reception 
of Channel 7. This receiver is in a 
block of home units and I advised the 
customer on a previous call that the 
communal aerial *amplifier was faulty, 
causing the picture to weave. I double 
checked this by installing a loan set 
and had also had a look at the set next 
door. The customer had the aerial 
contractor out <and he insisted that 
there was nothing wrong with his unit. 
Following this, I took the set to the 
workshop and it has been pronounced 
perfect. I have now returned the set 
and am waiting to hear how the argu¬ 
ment will work out between the owner 
and the two principals. 

JOB 4: This set was serviced by 
someone else twice within the past 
week. Now there is reported to be no 
picture. I turned the set on and waited; 
up came a perfect picture. The cus¬ 
tomer seemed very surprised. Took the 
back off, poked around the chassis, 
tapped and rocked all valves. Couldn’t 
make the set misbehave—so I had 
nothing to fix. Couldn’t wait any long¬ 
er so I had to walk out on what looks 
like a very unsatisfactory situation. 

JOB 5s This customer complained 
of a “black band’’ at top and bottom 
of the picture. He said that the bands 
were consistent in height and hadn’t 
changed much for quite a while. 
Adjusted height and linearity and left 
it at that. Had the failure been report¬ 
ed as progressive, I would probably 
have had to replace one or more valves 
in the vertical system. 

JOB 6: Hearing aid attachment 
faulty. Found the wiring open- 
circuited at the entry to control box. 
Since there was plenty of lead length 
to spare, I shortened it by 6 inches 
and rewired. 

JOB 7: Sound distorted. Touched 
up ratio detector transformer. An easy 
one. 

JOB 8: Weak picture and sound on 
channel 2, nothing at all on the other 
Channels. Replaced the 6BL8 mixer. 
Signal strength came back to normal 
but I had to touch up the local os¬ 
cillator tuning on the wanted channels 
2-7-9-10. 

JOB 9: Picture dissolves into lines 
when changing channels. I would have 
to set up the horizontal oscillator. This 
model involves short-circuiting the AFC 
diodes. The procedure: Adjust horizon¬ 
tal hold potentiometer for 2V at the 
moving arm; float picture with the 
horizontal oscillator coil; remove short- 
circuit from the diodes and short-cir¬ 
cuit the sync; float picture with the 
phasing potentiometer, then restore the 
circuit to normal. 


JOB 10: Picture shrinks at top and 
bottom after about two hours of use. 
The customer already had the set 
warmed up in anticipation of my ar¬ 
rival; no doubt about the condition. 
Checked the 1-meg. resistor running 
from boost to the height potentio¬ 
meter; it read 5 megohms. Checked 
1-meg resistor from height pot. to 
oscillator; it read 1.5 meghoms. With 
resistors as far out as this, they would 
be most likely cause of trouble. Re¬ 
placed both resistors, readjusted the pic¬ 
ture and left it at that. 

JOB 11: An almost new receiver — 
two weeks old — with a broken station 
selector knob. Didn't have one with 
me, so I will have to call back to¬ 
morrow. 

JOB 12: No picture. 6AL3 with 
glass cracked. 

JOB 13: Picture rolling. New 6BM8 
vertical output corrected condition at 
once. Readjusted 'height and linearity. 
Receiver operates normally again. 

JOB 14: No picture or sound. Valves 
alight okay, but no HT. Checked fuse 
— open circuit. Replaced fuse and 
turned on (again; boom! Replaced fuse 
again but looked around before switch¬ 
ing on. 6AL3 looked slightly white; 



contact (circled) buries itself in 
the nylon cam , preventing re¬ 
lease of the contacts . 


yes, the glass was cracked. Replaced 
6AL3 and switched on; boom again! 
This time I saw a flash from the 6AiL3 
socket and closer look revealed that it 
was a bit of a mess. Replaced the 
socket, installed yet another fuse. This 
time, everything okay. 

JOB 15: A stereogram. The com¬ 
plaint — a rushing noise from the 
right-hand loudspeaker. Removed the 
corresponding output valve; noise 
stopped. Replaced valve and removed 
the 12AX7 preamplifier, noise stopped. 
Tried new valve; still noisy. Replaced 
12AX7 plate load resistor; no improve¬ 
ment. Inis set has a 120K bleed re- 
sitor from B plus to 12AX7 cathode, 
apparently to make possible a low value 
of cathode resistor and obviate need 
for an electrolytic bypass. Replaced 
this 120K resistor; noise cured. 

JOB 16: Back to TV. Complaint — 
no picture. Turned set on; normal 
picture came up. Changed channels and 
picture disappeared; looks like a case 
of AGC lockout. Tapped 6SC6; pic¬ 
ture appeared immediately. Replaced 
6CS6; receiver behaved normally again. 

JOB 17: Complaint — no sound. At 
switch-on, all I could hear was a faint 
hum. Tried a new 6DX8 output valve; 
no improvement. Replaced the 6DT6; 
sound normal. 

JOB 18: Complaint — picture blacks 
out. In fact, the trouble turned out 
to be picture “bloom.” Tried 
new 1S2, 6CM5, 6AL3 in turn; no im¬ 
provement. Checked wiring to 1S2 
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socket; the filament lead fell away to 
the touch. It must have been making 
a high resistance contact. Resoldered; 
receiver okay again. 

JOB 19: No picture. 6AL3 glass 
cracked. Replaced with new valve; 
receiver okay. 

JOB: 20: Complaint — black line 
at top and bottom of picture. On 
questioning, customer said it had been 
that way for some time. No, it didn’t 
seem to be getting any worse. 
Readjusted height and linearity and 
left it at that. 

JOB 21: Raster okay, sound okay 
but no picture. Replaced the 6Y9; still 
the same. Checked the voltages around 
the video amplifier, no screen voltage. 
Found screen bypass short-cirouited and 
2W supply resistor burnt as a result. 
Replaced resistor with a 5W type I 
had on hand and put in a new 150pF 
bypass. Receiver normal again. 

JOB 22: No picture, no raster. A 
touch with the tip of the screwdriver 
suggested that there was no shortage 
of high frequency AC at the plate of 
the 1S2. Plate of 1S2 showing colour, 
which strongly suggests a breakdown in 
the insulation on the filament (i.e., the 
DC) side. Examination showed such 
a breakdown. New lead installed. 
Everything okay. 

JOB 23: No picture. Another 
cracked 6AL3. 

JOB 24: Channel selector knob 
broken. This was one of the assort¬ 
ment I carry. Replaced it and went 
on my way. 

JOB 25: No light in the channel in¬ 
dicator — a serious matter in this 
model because, without the light, there 
is no way of telling which channel 
the receiver is on. To replace the dial 
lamp involves pulling the chassis, after 
which the dial lamp assembly has to 
be readjusted. This job can take any¬ 
thing up to i hour — something of 
which the designers should not be 
proud. I left, with the job done, I 
hour later. 

JOB 26: Picture rolling. Replaced 
the 6GV8; back to normal. 

JOB 27: Complaint — picture “flash¬ 
ing.” Trouble turned out to be picture 
pulling. Tapped the 6BL8 and the pull¬ 
ing responded by getting worse. Put 
in a new 6BL8, trouble disappeared. Q 


METERS FROM THE MAKER 

(Bearing or Suspension Type) 

FOf ’ V.T.V.M. 
TACHOMETER 
MULTIMETER 
VOLTS 
AMPERES. 

LEVEL. 

Request our new low price list and 
pamphlets illustrating Meters of our 
manufacture. 

FERRIER ELECTRICAL 
INSTRUMENTS 

45 ALBANY STREET. 

CROWS NEST. 2065. 

N.S.W. Phene 43-5596 
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MAGRATH'S 


Stentorian SPEAKERS 

Model H.F. 1016 STENTORIAN 

lOin P.M. Unit and 16,000 gauss magnet. Universal Impedance 
speech coil at 3, 7.5 and 15 ohms. Capacity 10 watts. Fre¬ 
quency response 30 c.p.s. to 15,000 c.p.s. Bass resonance 35 
c.p.s. $21 (including Sales Tax). 

Model H.F. 1012 STENTORIAN 

lOin Unit 12,000 gauss magnet. Universal impedance speech 
coil at 3. 7.5 and 15 ohms. Capacity 10 watts. Frequency 
response 30 c.p.s. to 14,000 c.p.s. Bass resonance 35 c.p.s. 
$14.00 (including Sales Tax). 

Model T.10 STENTORIAN TWEETER 

Speech Coil Is aluminium wire wound on an aluminium former 
rigidly fixed to an aluminium diaphragm, giving high standard 
of reproduction when used with Stentorian H.F.1012 and H.F.1016 
speakers. Speech coil imoedance: 15 ohms. Response: 200/15,000 
c.p.s. flux density: 14.000 gauss. Capacity: 5 watts, $16.00 (in¬ 
cluding Sales Tax). 

CX 3000 CROSSOVER NETWORK 

W/B Crossover is of the filter type and Is fitted to all the Duplex 
Loudspeakers. It is available for use separately, the 3,000 c/s 
type is half section series connected having an attenuation of 
12 dB per octave. C.X.3000. $6.50 (including Sales Tax.) 

T359 TWEETER. 

3,000-15,000 c.p.s. Size overall diam. x 2in deep. Voice 

coil impedance 15 ohms. $6.50 including Sales Tax. plus Postage. 

POST FREE ANYWHERE IN AUST. 


NEW SHIPMENT 
JUST ARRIVED! 



POST FREE. Anywhere in Australia 


FAIRCHILD 

We have added the popular “Fair- 
child” range of Semiconductors 
etc. to our wide coverage in the 
semiconductor field. 


CHASSIS TOOL SETS 


Punch Kits 

Comprises — Wooden Car¬ 
rying Case . . . Reamer . . . 
Tommy Bar . . . lVfein Die 
. . . plus 5 Combination 

Die-Cutters to suit 5/8in 
3/4in, 7/8in, 1 in. 1 l/8in 

standard valve sockets. 


$ 7.00 


Hand Operated Nibbling Tool 

“Adel” cuts round, square or irregular holes and 
shapes to any size over 7/16in and notches and 
trims undersized holes to fit points. Capacity — 
Steel to 18-gauge. Aluminium or Copper to 16-gauge. 
Punching Bakelite, Plastics, etc. 


$ 7.50 


Replacement Cutting Punch $3.75. 


SCOPE' for Speedy, 
Convenient, Economic, 
Versatile Soldering 


SCOPE DELUXE. Complete with pouch pack, stainless barrel, only 

6 secs, initial heat-up time. 

SCOPE STANDARD 6 secs. INITIAL warm-up. Performs work of 

irons requiring up to 150 watts. 

MINISCOPE Light, only 1 oz. 5 secs, to INITIAL heat-up time. 

Ideal for hard to reach spots. 

VIBROSCOPE. Protects your property. Etch any metal, ferrous or 
non-ferrous or annealed, dull or polished. Produces deep penetration 
Matching 3.3V transformer for these Scope products . 

POST FREE Anywhere in Australia 


$5.95 

$5.50 


$5.28 


$3.50 

$7.65 


PANBRAKE Bench Mounting 
METAL FOLDER 

Invaluable for design prototypes, model shops 
and hobbyists In every field where light sheet 
metal work is used. 

FOLDS — angles from 175 deg. to 85 deg. 
18in. long. FORMS — pans (chassis) from 
1 2 > ” x 3/8” to lev. Maximum depth of 
pan — 1 1/8”. MAKES Channels from i a in 
upward by 18in long, Z section, decorative 
trims, etc. CAPACITY: Aluminium to 13- 
gauge. Mild steel to 21 gauge ’ a in bedplate 
adjustable by cams — multiple slots permit 
a range of 14 pan sizes from 3/8in to approx. 
16i a in. SIZE: 20in x 4ln x 4in. WEIGHT: 
171b. Mounts with 4 5-1/16in bolts. 

$19.50 plus 121% Sales Tax 

POSTAGE EXTRA 

Within Victoria $1.25. 

Within N.S.W., Tas. and S.A.. $1.80. 
Elsewhere in Aust. $2.60. 


JUNE SPECIALS! 


Stentorian HF 1012 lOin Speaker. 30-14,000 c.p.s 
Bass Resonance 35 c.p.s. 10 watts, with Displaced 
Port Cabinet kit (30in x 18in x 18in). 

Maple $36.00 Teak $38.00 

or with lOin Vented Enclosure Cabinet kit (27iin 
x 17Iin x lOin). 

Maple $30.00 Teak $32.00 


“Playmaster” Bookshelf System in complete kit 
form, using “Electronics Australia” specified com¬ 
ponents and cabinet kits. 

All these 
prices are 
genuine savings! 


Maple $28.00 
Teak $29.00 


Prices of these "JUNE SPECIALS" include Sales Tax. 


Freight extra . 


J. H. MAGRATH & CO. P 

208 LT. LONSDALE STREET, MELBOURNE, VICTORIA, 


Y. LTD. 

PHONE 32 3731 
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What’s all this about Hi-fi? 


What is high fidelity and how does it relate to stereo? In 
this article, the author seeks to answer such fundamental 
questions — not so much for established readers of this 
journal, but for their friends who may well come seeking 
such information. 


The quest for improved quality in 
sound reproduction is virtually as old 
as the art itself. Early “wireless” 
magazines were liberally sprinkled 
with advertisements for valves, trans¬ 
formers, loudspeakers and other com¬ 
ponents, stressing their ability to pro¬ 
duce “louder signals,” “clearer signals,” 
‘purer tone,” “more natural speech,” 
‘lower distortion,” and so on. 

It might be added that such objec- 
ives were both understandable and 
:ommendable because radio receivers 
>f the day, with their included amplify- 
ng circuitry, weTe so lacking in these 
jasic qualities that the reproduced 
music was often positively unpleasant, 
ind reproduced speech barely intelli- 
;ible. Better quality of reproduction 
/as not an option, but a necessity. 

Around about 1930, the word 
fidelity” began to find increasing use 
s the appropriate and collective term 
j describe the faithfulness with which 
eceiving and amplifying equipment 
ould reproduce the original sound— 
t least to the satisfaction of those 
unearned at the time! 

Furthermore, it became fairly 
^mmomplace for manufacturers to 
iciude in their range special “high 
delity” products which could be 
^pected to contribute to a standard 
f sound reproduction better than from 
ie then average product. A loud- 
>eaker manufacturer would typically 
Ter a range of ordinary loudspeakers, 
? various shapes and sizes, intended 
r use in ordinary radio and amplifier 
stems; but at the top of the range 
D>uld be one or more premium quality 
lits—high fidelity loudspeakers boast- 
g better all-round performance, and 
iced a good deal higher than the 
st. 

The same applied to gramophone 
;kups, interstage and output trans- 
rrruers and other key components, as 
:11 as to complete receivers and 
iplifiers built around these com¬ 
ments. 

Initially, the term “high fidelity” was 
rly widely respected throughout the 
lustry and one could reasonably 
lime that anything so branded would 
a premium quality item, capable 
better performance than the then 
;rage. 

Circumstances have changed, how¬ 


ever. Over the past 10 or 15 years, 
in their efforts 'to attract buyers, sales 
and publicity people have pressed into 
service every possible eulogistic phrase. 
The term “high fidelity” has been 
applied to quite ordinary radio and 
amplifier equipment so freely that it 
is close to becoming a noun meaning 
nothing more than “domestic sound 
reproducing equipment.” 

Hence the not-uncommon statement 
“I am thinking of buying myself a 
new hi-fi!” 

In short, the term “high fidelity” 
has now lost any firm significance and 
the words, printed on a record label 
or scrolled in gold letters across the 
front of a reproducer, mean nothing 
in particular. The record, the tape, 
the component or the player may be 
very good, merely average or, in odd 
cases, quite poor—the description not¬ 
withstanding. 

If abuse of the term “high fidelity” 
can be excused at all, it would be on 
the grounds that we are now able to 
obtain from quite ordinary tape, 
records and players a quality of repro¬ 
duction that, all round, is more accept¬ 
able than was once available from 
expensive, high fidelity equipment. 
Intrusive background noise, unpleasant 
harshness and obvious lack of balance 
are—or should be—things of the past. 



The neutrodyne .... “pure, dis¬ 
tortionless music in any local- 
ity” (An advertisement in “ Wire¬ 
less Weekly”, August 6, 1926) 

> ELECTRONICS 


Confusion about terminology, how¬ 
ever, does not mean that there is any 
lessening of interest in what one might 
call true high fidelity equipment. On 
the contrary, any amount of equip¬ 
ment is available to the enthusiast of 
sound reproduction, which significantly 
outperforms ordinary production 
quality radio receivers, disc players and 
tape players. 

As we have indicated, the real pro¬ 
blem is to know what to call it. 

Vendors of such equipment have to 
face the fact that the superlatives have 
already been appropriated and, in their 
publicity, they have to rely heavily 
on the fact that they are specialists 
in the field, that they offer a range of 
specialised and independent reproduc¬ 
ing equipment and ithat they can 
explain and demonstrate advantages 
over everyday radiograms offered in 
Che “furniture” stores. 

Equally, enthusiasts and would-be 
enthusiasts have had to learn to dis¬ 
count the “high fidelity” label—and 
related claims—applied by non-tech- 
nical salesmen to very ordinary re¬ 
ceivers and amplifiers. By study, inquiry 
and observation, they have to gain 
some appreciation of the better quality 
sound reproducing equipment that is 
on offer from specialist suppliers and 
ultimately to choose equipment which 
represents the best compromise between 
their desires and their means. 

Now wihat about this word “stereo”? 

All early forms of sound reproduc¬ 
tion used the so-called single-channel 
technique. Irrespective of the number 
of microphones involved in picking up 
the original sound, their electrical out¬ 
puts were ultimately combined into a 
single audio signal for conveyance to 
the point of reproduction. The signal 
might be impressed on a radio carrier, 
in the groove of a disc or preserved 
as an optical or magnetic pattern on 
film or tape. 

For reproduction, the signal was 
recovered and passed through a single- 
channel amplifier to a loudspeaker or 
loudspeaker system. 

It was appreciated, very early in 
the history of sound reproduction, that 
while a single-channel signal could 
contain a composite of all the available 
sound impulses at any given instant, 
it was completely unable to communi¬ 
cate to the remote listener any informa- 
ation as to the relative locations of 
these original impulses. This constituted 
a basic barrier to realism, but for 
many years, the problems of providing 
good quality single-channel sound were 
such as to discourage all but a few 
exploratory ventures into multi-channel 
reproduction. 
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take 

ducing the Sansui 5000, a new 180 watt AM/FM Multiplex Stereo 
Tuner Amplifier that is at once the most powerful and complete 
solid state receiver ever to carry our name. Incorporating every 
major advancement in stereo engineering made to date, including 
FET and 1C circuitry, the Sansui 5000 establishes new standards of 
stereo reproduction throughout al5 to 30,000Hz bandwidth, while 
holding distortion to a negligible 0.8% or less. It also offers a wide 
range of exclusive performance features, including the ability to 
handle up to four tape recorders and three speaker systems simul¬ 
taneously, a Stereo Only circuit, double tuning meters and double 
volume controls. The Sansui 5000 is now available through Sansui 
dealers worldwide. 



Stuvsuii 
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As far as the man in the street 
was concerned, the real break-through 
n multi-channel reproduction came 
■vhen disc manufacturers took up and 
successfully exploited a means of re- 
:ording two distinct audio signals 
within the one record groove. Some 
variations in recording standards were 
involved but, superficially, the new 
stereo” discs looked and played like 
the ordinary single-channel micro- 
groove recordings. The vital difference 
was that the groove now contained 
iwa slightly different versions of the 
original sound, in some ways com- 
>arable with the different versions one 
night unconsciously receive into in¬ 
dividual ears, when listening to the 
>riginal performance. 

By recovering these two signals with 
i suitably designed pickup, passing 
hemi through separate amplifiers and 
nto separate loudspeaker systems 
paced a few feet apart, the missing 
ense of direction was imparted to the 
©produced sound, adding tremendously 
o its ultimate realism. 

And here a word about terminology: 
Stereo” is a contraction of ” stereo- 
honic” which, in this context, indicates 
lulti-channel sound reproduction. Vir- 
lally all present-day stereo equipment 
or the home relies on two channels 
f basic signal information but theatre 
nd other commercial sound systems 
requently provide more than two 
ignal channels. The complementary 
:rm “mono” has been widely adopted 
> describe the older and conventional 
ogle-channel reproduction, being a 
mtraction of “monophonic.” 

It is wise to avoid the words “mon- 
jral” and “binaural,” whroh are seme¬ 
mes used, quite incorrectly, to 
ascribe ordinary single and twin- 
tannel reproduction. The two words 
ally signify “one ear” and “two oars” 
-a quite different concept. 

From the outset, acceptance of stereo 
production in Australian homes was 
lite high. The position has now been 
ached where all but the least preten- 
>us disc-playing equipment currently 
ing offered for sale is twin-ohannel 
?reo, while twin-channel tape equip- 
ent is also freely available. The vast 
ajority of new disc releases are 
*reo and the same is true of pre¬ 
corded tapes. 

Particularly during the early stages 
the transition, there was a fair 
uount of discussion among enthusiasts 
out the relative merits of mono and 
reo equipment. Particularly involved 
re those who had expended a good 
al of money and effort installing 
?h quality mono equipment and who, 
r various reasons, were disinclined 
duplicate it to provide an extra 
Ernnel. Out of this came arguments 
out the merits of hi-fi and stereo— 
if they were rival systems. 

As has already been explained, the 
sic idea behind the term high fidelity 
-or was—reproduction of better- 
in-average quality. It is possible to 
ve mono equipment of high fidelity 
very mediocre fidelity. It is equally 
ssible to have high, medium or low 
elity stereo. 

Particularly confusing is the ques- 
n that used to be asked fairly fre- 
mtly: “What is best—good quality 
no or poorer quality stereo?” 

The question may have been vital 
>ugh for enthusiasts faced with the 
i d to re-equip during the transition 
ge, but neither alternative can really 


be regarded as acceptable in the longer 
term. 

No matter how well a mono signal 
is reproduced, it lacks certain vital 
information which is now available; 
therefore, in terms of present-day tech¬ 
nology, it offers less than the available 
realism. On the other hand, the enthu¬ 
siast can hardly regard as adequate 
a system which does provide dimen¬ 
sional information, but which is 
lamentably lacking in other respects. 

At the present time, the objective 
of a true enthusiast of sound repro¬ 
duction can only be a stereo system 


its own into the ultimate sound — 
rumble from the signal source mecha¬ 
nism, hum from the power mains or 
supply, hiss from the amplifier cir¬ 
cuitry. It is reasonable to expect this 
noise contribution to be inaudible to 
listeners in the normal environment, 
with the equipment set for normal 
playing volume but with the disc or 
tape -stationary. 

AMPLIFICATION or GAIN: These 
two words, which mean much the 
same thing, express a rather practical 
requirement. The equipment must have 
the ability to amplify the smallest 



The majority of true high fidelity domestic amplifier systems are built 
up from separate units selectpd by the customer on the basis of per - 
formance and price . 


having the highest fidelity Characteris¬ 
tics which he can afford and 'accom¬ 
modate. If this means sacrifice and the 
need to reorganise domestic living 
space, it was ever thus—even in the 
days of high fidelity mono. 

Well then, what attributes Should 
one look for in a true high-fidelity 
sound-reproduction system? 

Without at this stage becoming 
involved in figures, which could deter 
the non-technical reader, let us set 
down a few qualities. 

FREQUENCY RESPONSE: A good 
high fidelity system should be capable 
of reproducing the full pitch range of 
musical sound from the deepest organ 
notes to harmonics on the upper fringe 
of audibility; this without noticeable, 
or at least intrusive, accentuation or 
-attenuation of frequencies in any part 
of the spectrum. 

DISTORTION: Used in a general 
-sense, the word “distortion” could be 
-made to include every minute detail 
in which the re-created sound, as heard, 
differs from that in the original 
environment. However, as normally 
applied to sound-reproducing equip¬ 
ment, -and unless otherwise indicated, 
the word normally refers to spurious 
signal components which are generated 
within the equipment as a by-product 
of its operation, and added to the 
re-created sound. High-fidelity equip¬ 
ment should not introduce audible 
distortion. 

POWER OUTPUT: The level at 
which sound is to be re-created varies 
widely with the size of the listening 
roam, the amount of noise created 
by the listening audience, the ideas of 
the audience in regard to the sound 
level required, and the nature of the 
sound itself. For an equipment to 
qualify as high fidelity, it must be 
capable of re-creating the highest level 
of sound likely to be required in the 
particular environment without gene¬ 
rating audible distortion in its efforts 
to do so. 

NOISE: All reproducing equipment 
introduces seme noise background of 


signal likely to be fed to it from the 
signal source (radio tuner, disc or tape 
player) to a level necessary to produce 
the required power output. The ability 
is frequently and alternatively stated 
in terms of the equipment’s SENSI- 
VITY or the minimum level of signal 
with which it must be fed to produce 
a certain stated level of power output. 

Without being backed up by figures, 
the above statements look rather 
vague but this is not entirely inappro¬ 
priate, -because reactions to the quality 
of reproduced sound vary greatly with 
individuals, with their background and 
their natural acuity. There is no such 
thing as “perfect fidelity” equipment 
and all concepts as to what can be 
accepted as high fidelity or adequate 
fidelity necessarily include some sub¬ 
jective compromise. 

From a practical viewpoint, the per¬ 
son who is seeking a maximum degree 
of satisfaction from reproduced sound 
has to find his own compromise bet¬ 
ween what his senses demand, what 
his household can accommodate and 
what his means can provide. Some 
enthusiasts are relatively easy to 
please, some extraordinarily difficult. 

Still keeping things on a general 
plane, how does typical present-day 
sound-reproducing equipment rate in 
terms of fidelity? 

Starting at the bottom, the Aus- 
ralian market is generously supplied 
with small portable transistor receivers, 
small portable disc players and small 
portable tape players. These appeal 
strongly to teenagers and casual lis¬ 
teners but, despite labels and despite 
advertising propaganda, it is axiomatic 
that none of this equipment can lay 
claim to high-fidelity performance on 
even the most tolerant basis. Here 
are some of the basic reasons for say¬ 
ing this: 

• Most such equipment is capable 
of mono reproduction only and it 
therefore ignores essential signal in¬ 
formation which is now available to 
enthusiasts on both disc 'and tape. 

• Because of limited space and the 
limited amount of energy available 
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LEAK SANDWICH LEAK MINI SANDWICH 

SPEAKER SYSTEM $139.00 EACH ^ SPEAKER SYSTEM $99.00 EACH 



For those who seek the world’s finest 
pppl ** ’ High Fidelity components as a complement to their 
i8P ^^ selection of Decor — LEAK is the choice without equal. These 

craftsmen built enclosures house a major breakthrough in Loudspeaker design. 

Using engineering principles as applied to air-frame construction, the "Sandwich” 
cones comprise stiff aluminium skins for the outer surfaces where stresses are great¬ 
est, bonded to a thick core of featherweight expanded plastic where stresses 
are lowest . . . the whole assembly being far stiffer than the same total weight o 
either material used separately. Use of the most suitable material in optimum propor 
tions provides immense stiffness and rigid piston action over more than six octaves 
For the first time in audio history a direct radiator diaphragm is able to reproduo 
the signal applied to the speech coil free from mechanical break-up 
and its associated distortions. The result is a remarkably smooth response free 
( from violent peaks and troughs over a very wide frequency range, indica¬ 
tive of excellent transient performance. The advent of the Leak Sandwich 
Speaker Systems has been acclaimed in the United Kingdom 



and the United States. Now these famous speaker 
systems are manufactured in Australia. 



* See and hear LEAK Equipment today at leading Hi Fi Stores and sound centres. 
For leaflets & information write to: 


H. J. LEAK (AUST.) 


J PTY. 
LTD. 



P.O. Box 14, French’s Forest. N.S.W. 2086. 

Factory: 1 Campbell Parade, Manly Vale, N.S.W. Telephone: 94-4902. 

Cables: Lectron. Sydney. 

Professional equipment enquiries to Simon Gray offices or Representatives'in all states 
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economically from internal batteries, 
the amplifying circuitry is unable to 
deliver the kind of distortion-free 
power required for high-quality listen¬ 
ing. 

• The small physical size of the 
equipment dictates the use of a dimin¬ 
utive loudspeaker and this, along with 
the very limited baffle area provided 
by a small cabinet, eliminates any 
chance of reasonable bass response. 

• Most such equipment is built 
down to <a savagely competitive price 
and the need to economise aggravates 
matters by forcing compromises addi¬ 
tional to those listed above. 

As distinct from the very small 
portable equipment just mentioned, the 
market is also well supplied with re¬ 
cord players and tape players which 
are a good deal larger—more trans¬ 
portable than portable. Overall, these 
equipments more commonly provide 
stereo reproduction, use larger loud¬ 
speakers in larger cabinets, reflect a 
somewhat more generous design 
approach and, in the case of mains- 
operated units, avoid the power limita¬ 
tions imposed by batteries. 

As a result, the standard of repro¬ 
duction available from such equipment 
is normally a good deal better than 
from the kind of unit first mentioned 
and they are to be preferred where 
diminutive size and portability are not 
absolute prerequisites. 

However, virtually all such equip¬ 
ment can only lay claim to an 
“ordinary” standard of reproduction. 
Inside, one will almost invariably find 
am ordinary mass-produced pickup and 
motor (or a mass-produced tape deck), 
[quite ordinary loudspeakers in quite 
ordinary boxes and amplifiers to drive 
them of quite ordinary specifications. 
They may sound pleasant and, for 
many listeners, adequate, but this is 
simply a measure of what can now 
be achieved with “ordinary,” non- 
expensive equipment. 

A third class of reproducing equip¬ 
ment widely offered is the traditional 
domestic radiogram, which now quite 
commonly rejoices in such names as 
stereogram, TV-gram or tape-o-gram. 
Scorning portability or battery opera¬ 
tion, these units are as much designed 
as items of furniture as they are for 
jound reproduction. 

Most such units, and certainly all 
)ut the most expensive ones, again 
lse ordinary mass-produced disc and 
ape playing decks, ordinary amplifiers 
tnd ordinary loudspeakers — in fact 
argely a repetition of what is found 
n the transportable equipment just 
nentioned. They may have some ad- 
r antage in the overall balance of the 
ound, if only because the larger 
abinet area provides better baffling 
>f the loudspeaker, ensuring a some- 
vhat better bass response. 

A few—just a few—furniture-style 
adiograms incorporate amplifiers of 
lore generous design and either better, 
igger or multiple loudspeakers, to 
aise the standard of sound reproduc- 
on above the “ordinary.” Such units 
re not necessarily distinguishable by 
ny such label as “high fidelity” but 
ather by the fact that they are at the 
5p of a particular manufacturer’s line 
nd carry a price tag and specifica- 
ons that set them somewhat apart. 
Price and specifications notwith¬ 
anding, however, virtually all furni- 
ire-style grams have the inherent 
imitation that acceptable cabinet styl¬ 


ing dictates that the loudspeakers be 
too close together to permit develop¬ 
ment of a proper spatial effect. A 
significant part of the benefit of stereo 
is sacrificed thereby. 

While requirements vary somewhat 
with circumstances, a good stereo 
effect depends on having the loud¬ 
speakers sufficiently far apart so that 
they subtend an angle of between, say, 
45 and 60 degrees at the listener’s 
head. To achieve this kind of situation 


sensitive than larger ones. Look for 
something about two or three times 
the power output and preferably with 
facilities for separately boosting or cut¬ 
ting the treble and the bass. 

• It doesn’t matter a great deal 
whether the amplifier uses valves, 
transistors or integrated circuits. All 
are capable of giving the required 
order of performance and, provided the 
basic fidelity requirements are met, 
the sound will be the same. 


Fundamental to the proper 
operation of a stereo sys¬ 
tem in the home is the abil¬ 
ity to locate the loudspeak¬ 
ers for the best stereo effect . 




with a single unit radiogram would 
require the listener to sit within about 
six feet of the cabinet. Even then, the 
loudspeakers would be pouring most 
of their high frequencies into the up¬ 
holstery of the chair rather than into 
the listener’s ears! 

In this respect, transportable equip¬ 
ment may have an advantage, because 
the loudspeakers can often be separated 
by the required amount. 

Out of all this, however, comes the 
rather sobering fact that, while the 
vast bulk of sound-reproducing equip¬ 
ment is either intriguimgly small, 
handily portable or domestically impos¬ 
ing, it is still “ordinary” in its per¬ 
formance. This, despite liberal use of 
advertising superlatives. 

Knowledge of this fact has sustained 
the breed of true high-fidelity enthu¬ 
siasts who refuse to accept the “ordi¬ 
nary” and who pursue the extra¬ 
ordinary to the best of their ability 
and of their means. 

And out of this comes many an 
argument with the wife who cannot 
see—or hear—anything wrong with 
“that lovely radiogram”; who simply 
fails to understand why it is necessary 
to put separate cabinets here and there 
. . . and there! To which the appro¬ 
priate answer seems to be: 

“Are we buying it to listen to or 
to look at?” 

The answer to such a question must 
be decided in each household situation, 
as also the amount of money, space 
and time that can be allocated to the 
enjoyment of sound reproduction. 
However, for those who seek to move 
beyond the bounds of the “ordinary” 
into the realms of true high fidelity, 
it is possible to set down certain guide 
lines: 

• The system must be stereo. 

• The loudspeakers must be separ¬ 
ated by a suitable distance. 

• The loudspeakers, with then- 
enclosures, must be properly designed 
as complete units—not just any kind 
of loudspeaker in any kind of box. 
While large loudspeakers in large 
enclosures still offer an advantage, 
modern techniques have made it pos¬ 
sible to obtain very gratifying results 
from well-designed, compact systems. 

• Something more than the usual 
small amplifier, as designed into 
routine stereograms is desirable, parti¬ 
cularly if it has to power small, 
compact loudspeakers, which are less 
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• The quality will be influenced 
markedly by the characteristics of the 
device producing the signal, normally 
a disc player or tape deck. Every effort 
should be made to secure the best 
one can afford. 

• Discs and tapes should be selected 
carefully in the first place and cared 
for during their life. Watch the reviews 
for recommendations and keep your 
ears open when listening to other 
peoples’ equipment. Careless handling 
and dust can ruin discs; careless 
handling and playing with magnetised 
heads can ruin tapes. 

A few manufacturers in the “radio¬ 
gram” field make available equipments 
with up-graded electrical specifications 
and with loudspeakers in separately 
mounted cabinets. For those Who want 
to buy somewhat above the ordinary, 
but who are disinclined to get involved 
with custom-assembled systems, these 
are well worth considering. However, 
they are usually not cheap and enthu¬ 
siasts commonly face the question as 
to whether they would not do better 
to assemble a system from selected 
off-the-shelf items, with less emphasis 
on handsome cabinet work. 

The enthusiast who is so inclined 
is provided for by any number of 
high fidelity specialists, who can offer 
a wide range of radio tuners, disc 
and tape players, amplifiers, loud¬ 
speaker systems and, in many cases, 
the appropriate cabinet ware. From 
such items complete, higher quality 
amplifier systems can be built up, 
ranging in price and performance from 
something above the ordinary radio¬ 
gram level to very elaborate, very ex¬ 
pensive systems. Most enthusiasts 
settle for something in between. 

Many firms specialising in higher 
quality reproducing systems will recom¬ 
mend, supply, install and service 
unitised equipments, so that the owner 
needs no more technical knowledge 
that is necessary to manipulate the 
rather more imposing array of knobs. 
On the other hand, through sheer 
interest in the subject, many audio 
enthusiasts do pick up a fair amount 
of technical background. 

In fact, many go into the construc¬ 
tion of their own amplifiers, their own 
loudspeaker systems and their own 
cabinet ware. It is for them that jour¬ 
nals like “Electronics Australia” regu¬ 
larly publish detailed technical articles, 
complete with circuits and plans. Q 
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Tudor Radio 

L. E. CHAPMAN 

ESTABLISHED 1940 

103 ENMORE ROAD, ENMORE, N.S.W. 
PHONE 51-1011 PHONE 51-1011 



TRANSISTOR AMPLIFER, well known 
make, 1 watt output. $8 


Knobs long shaft, push on. Dozen $1.20 
Knobs for concentric shaft. Dozen $1.20 
250 mixed screws. BA, Whit., self-tapper 
bolts, nuts, etc. $1 bag plus 25c post. 
Crystal microphones, good quality, ideal 
tape recorders, etc. $2.80. 

Transistor speaker transformers, single 
ended, 5 watt. $1.50. 

Dutch Philips 3 pin flexible jacks, 40c 
each. 


Mini cable, 4 strand shielded, lots of 
uses, including microphone cable, ex¬ 
tension speakers etc. 10 c yard 

Radio knobs, push on .... 50c doz. 
Miniature valve sockets 7 and 9 pin 
« 15 cents each. 
Picture tubes, all sizes, new in cartons. 
$25.00. With your dud. Bonded extra. 

Philips IFT’s 455KC.75c each 

Aerial and oscillator coils .. 50c each 


SPEAKERS 

MSP 8-inch dual cone. 

MSP 12-inch dual cone .. .. 
MSP 7 x 5 3R 15ohm .. .. 

MSP 3±-inch 3 ohm. 

Rola 6 x 4 15 omh. 

Rola 5 x 3 15 or 27ohm .. 

Rola 5B 3ohm. 

MSP 6x9 15ohm. 

3-inch single cone 15ohm .. 

6 x 4 33ohm. 

MSP 20 Watt. 

MSP 12-inch 8ohm. 

MSP 2-inch 15 ohm. 

MSP 8-inch dual cone 8ohm .. 

MSP 12-inch 3.5ohm. 

MSP 4-inch large magnet 8ohm 

MSP 3-inch 150ohm. 

National 8-inch built-in tweeter 
and crossover network. 


$5.80 

$7.50 

$3.50 

$2.00 

$3.00 

$2.00 

$2.00 

$5.00 

$4.20 

$3.00 

$19.75 

$7.00 

$2.00 

$5.80 

$ 6.00 

$2.50 

$3.00 

$15.00 




RADIOGRAM CHASSIS 4 valve in¬ 
cluding valve and speaker, $15.50. 
Size lOi x 3 x 5. 


SMALL SPEAKER CABINETS. 6 i x 
10 x 4*, $4. 8 x 12 x 7±, $5. 



ENGLISH PANEL LAMP with toggle 
switch 75 cents. 


English push-button on/off switches, 
75c each. Pack and post 10c. 


Vinyl insulating tubing, 13MM 
wall thickness .030, 25 yards .. $1 


Scope soldering iron, standard; mini 
scope. Scope De Luxe. Vibra scope; 
National scope transformer._ 

Transistor IFs, medium size, 75c each 


Record Changers. Garrard AT 6 



Steel speaker baffle unit 6 x 9, 7 x 5 
speaker, $ 1 . 00 . 

Pack and post 15c. 


Transistor speaker and drive transform¬ 
ers, large and midget type .. $ 1.00 
Speaker transformers 15,000 and 25,000 
to 3 ohms 6 watts .... $1.50 each 
5,000 to 3 and 15 ohms .. $1.25 each 
Transistor speaker chokes .. $1.50 each 
Here’s value in pots. 

Pots, single log and linear: 

3K, 7*K, 10K, W.W., 20K, 25K, 50K, 
100K, 200K, 250K, 500K, 1 Meg, 

2 Meg. .50c each 

1.5 Meg. Dual Concentric .. $1.00 
Pack and post 50c. 

Pots dual ganged 10K, 50c. 1 Meg. 

$1.25 

Pots concentric. 100K 4- 50K, 100K 4- 
2*K, 100K + 10K, 250K 4- 250K, 
500K 4 - 500K, 1 Meg 4- 1 Meg., 
1 Meg. 4 - 500K. Various others 



TV power Transformers 300 mill 225v 
a side, suit amplifiers up to 50 watts 
voltage doublers available, $ 8.00 each 
TV safety glass per sheet ... $3.50 

Garrard plug in stereo heads_$4.00 

TV masks, 17, 21, 23in .... $1.50 each 
Tuning condensers 2 and 3 


STEREO AMPLIFIER KIT SETS 


TU 10, 3.5 watt per channel . .. $19 
TU 11 , 3.5 watt per channel, has facili¬ 
ties for tape and microphone chan¬ 
nels ..$23 

TU 12, 5 watt per channel .. .. $22.00 
TU 13, 5 watt per channel, with TU 11 

facilities.$27 

Each kit set includes valves and all 
components. Front face plate, if re¬ 
quired, $1 extra. 

Single stage amplifier kit set: 

5 watt per channel . $22.00 

Transistor ear plugs .... 3 for $ 1.00 
Tag strips, mixed types .. Dozen, 60c 
Switches, oak 4 position . t 50c each 
2 position . 40c each 


415 

415 

415 


$1 each 

TV AERIALS 

Famous Make 

All types $3.50 to $20.00 plus post. 

TV aerial lead in . 8 c yard 

TV aerial chimney mount kits .. $350 
Wall stand-off brackets, pair .. $1.90 

2 amp fuses . $3.50 per 100 

Special, 12in speaker. 2 ohm Rola, $6.00 
pack and post, 75c. 

Transistor plastic outer case, 50c each 
Transistor carrying straps .. 20c each 
Stereo pick-up arms, with Xtal, $6.00 ea. 
Metal rectifiers for battery and electric 

portables.50c each, post. 10c 

Pilot lamp holders.30c per doz. 

TV or cabinet castors .... 4 for $1.00 
100 Mixed Knobs including TV channel 

changers . $ 10.00 

240v AC Record Changers, stereo 
$21.50, Mono $20.00. Pack and post, 
N.S.W. $1.50, interstate $2.50. 
Gramophone motor and pick-up, 240v 
AC $11.50. Pack and post, N.S.W. 
$1.00, interstate $1.50. 

OA 70 diodes . 40c each 

Morganite and IRC resistors. At least 
33 values. Suit transistors, radios, TV, 
etc., $2.00 per 100. Pack and post, 25c. 
3, 5, and 10 Watt IRC wire wound 
resistors. Many values. 

20 c each, 12 for $ 2.00 
100 mixed condensers, micas, ceramics, 
tubular. Fresh stock. 

$2.00. Pack and post 25c. 
50 4* 24, 350 vw 4 . 100 mf 25vw, 

75c each 

30. 30mf 300 vw 350vp .. 75c each 
Many others. Invaluable for service. 

SHEPHERD CASTORS, $3.00 set of 4 . 
SMALL AMPLIFIER OR TUNER 
CHASSIS, $1.50 each. Pack and post 
25c. 

ALPHA 200V AC i amp push-on 
switches, 30c each. Ideal for fridges. 
90 deg. PICTURE TUBE SOCKETS 
25c each. 152 valve sockets, 25c each. 
Transistors AC127, 2N384, 2N217, 

2N218, OC71, OC75. 

$1.00 each. Post and pack 5c. 


ELECTROS: 

3 in one 
50 250 

8 350 

10 350 

75 cents each. 



Metal Rectifier 


VALVES 


12AU7 

.. $1.25 

6SA7 .. 

.. $1.25 

6BU8 . 

.. $1.25 

6M5 .. 

.. $1.25 

6AN7 . 

.. $1.25 

6N8 .. 

... $1.25 

6BM8 . 

.. $1.50 

1S5 ... 

... $1.00 

1T4 ... 

.. J50 

6CJ6 .. 

... $1.50 

6L18 .. 

.. $1.00 

ECL85 

.. $U5 

SP61 .. 

... $1.00 

UU9 .. 

... $1.00 


6 BL 8 .... $1J!5 
12BE6 ... $1.00 
6AU4 .... $1.25 
6U9 .... $1.25 
6Y9 .... $1.25 
6X9 .... $1.25 
6AQ5 . $1.25 
1B3 .. .. $1.50 
1S2 .. .. $1.50 
5AS4 .. $1.25 
6 DQ 6 .. $1.50 
12AT7 .. $1.25 
12AX7 . $1.75 

6 B 8 .. .. $1.25 
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THREE WATT AMPLIFIERS, 
complete with speaker, 
NEW, $10.00 



TV IF Coils, ideal for Coil Formers 
.$1 dozen. 


10MFD 25 WKG 40 volt surge .. 20c 


Electros 1.8 x 0 9 MF — 20c each 



SPEAKER BOX SLIMLINE, 19 x 13 

x 6 ...$15.00 

8in bass speaker, 3in tweeter. 
Without speakers. 



MULLARD BOOKSHELF "MINI" 
SPEAKER CABINET. 6in 6WR. 


ITC speakers .. .$25.00 

rWO-GANG TUNING CONDENSER, 
itromberg Carlson . 50c 


Dial drums 5 inch, 3i, 3} .. 50c each 


National speakers 8 inch built-in 
Tweeter, Crossover net work. $15 
10 inch Bass, mid range 
Tweeter combined. $32 


7 use holders . 50 cents doz. 

Dctal valve sockets .... 50 cents dozen 
"hokes 18 Henry 30 mil.$1.50 


ELECTROS 20 MFD 200 PV — 20c 


tESIN CORE SOLDER 5 yards 75c 


ITROMBERG - CARLSON 23in 
TV chassis, 3 parts, complete $20.00 
LS.P. 6in SPEAKERS, 3 or 

15ohm.$40.00 

VOLT PILOT LIGHT, screw- 
in.ea. .10 



TV Portable voltage doubler power 
trans. C. Core. 240 volt 77V 1 amp. 6.3 
Volts 8 amps, $6. 



TV POWER TRANSFORMER, $8. 
300 mil. 26-3 winding. 200 volt second¬ 
ary for Bridge Type Rectifier. 



POWER TRANSFORMER 

240 volt 285 a side 6 3 75 mU. $3.50. 


SPECIALS 


TRANSISTOR AUDIO TRANS- 
FORMERS, medium size .. 75c each 
PHILIPS GRAMOPHONE MOTOR. 
4-speed. New. 6-volt . $5.00 


Pack and post, 10c. 
TRANSISTOR OUTPUT AND DRIVE 
TRANSFORMERS. Medium size, $L50 
pair. 

Pack and post, 10c. 
SPEAKER TRANSFORMERS, 5,000 

to 8 ohms 10 watt.$1.90 each 

Pack and post, 20c. 
DYNAMIC MICROPHONES, good 

quality . $7.50 

8-STRAND WIRE ONE SHIELDER, 
20c per yard. 

CARAVAN TV AERIALS .. $10.50 
SILICON DIODES 210 3254G HR15, 

75c each 

CAR RADIOS, new push-button tran¬ 
sistor 8 . $50.00 

Pack and post, 50c. 
CABINET CLOTH, best quality, 50c 
sq. ft. 

TV CABINETS, 19 SLIMLINE, with 
screw-on legs. Brand-new and polished 
maple, packed in original cartons. Ideal 

for speaker enclosures, etc.$10.00 

ELECTROLYTIC CAPACITORS. 20, 

400, 450, 10, 400, 450 . $1.50 

50, 65 . 50c each 

Pack and post, 10c. 

500, 10VW, 12VP . 30c 

400 MFD. 10V . 30c 

00.5MFD, 2000 DD.CW HERMSCEAL, 

20c 

TRANSISTOR SPEAKER TRANS¬ 
FORMERS, 500 to 30 ohm .... 50c 
Pack and post, 10c. 
TRANSISTOR CHOKES, 2 ohm 50c 
Pack and post, 10c. 


NEW RADIOGRAM, chassis, mono, 
complete, valves, speaker .. .. $13 SO 


GARRARD, 32 volt, 3 speed record 
changer.$15 



PLAYMASTER, SUPER BOOKSHELF. 
Two 6WR, one 3TC speakers .. $37.00 



suit 8 inch 
post 50 cents. 



INSTRUMENT CASE, suit record 

player, etc.. $7.00 each 

Pack and post, 50c. 



STEREOGRAM CHASSIS VALVES. 
Complete except speakers .... $25.00 
Pack and post. $1.50. 


Dial scales, 5in lli x 6, 10*, 3i, 

91 x #.50c 


Pots 50 ohm switch, .... 50 cents each. 


American or Japanese 2 pin power plugs 
rubber complete with 2* yards flex 50 
cents. Pack and post 10 cents. 


Microphones magnetic or crystal $L75. 
Pack and post 10 cents. 


New pocket size transistor 6 radios in 
presentation case $20.00. 


Magnavox GWR, 8 WR, 10 WR, 

12 WR. Tweeter 3, 4 or 5 inch 


Speaker Plugs, 4 pin.15 cents 

Speaker Sockets.15 cents 
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EXERCISE CAUTION! 


Insist on the ORIGINAL — 

J. H. SYNCHRONOUS TURNTABLE 

NOW ONLY $ 36.00 



• Like all works of art, imita¬ 
tions appear from time to 
time, but imitations rarely, if 
ever, approach the quality of 
the original. 

• The lightweight J. H. Syn¬ 
chronous Turntable is a de¬ 
velopment of years of re¬ 
search and the deceptive 
simplicity of its design con¬ 
ceals countless hours of 
testing and modification be¬ 
fore perfection was achieved. 

• Perfection means the pro¬ 
duction of a Hi-Fi turntable 
with an unmeasurably small 
rumble content and a wow 
and flutter content of not 
more than 0.04 per cent. 
This has been substantiated 
in the laboratories of 
“ELECTRONICS AUS¬ 
TRALIA.” Here is an ex¬ 
cerpt from their review in 
the August, 1963 issue: “In 
tests, which we carried out, 
to determine its wow, flut¬ 
ter and rumble level with a 
high-grade stereo pickup, it 
performed extremely well 
indeed. The claim of 0.04 


per cent wow and flutter 
would certainly appear to be 
true, WHILE THERE IS 
VIRTUALLY NO 
RUMBLE AT ALL.” 

• WARNING. An imitation 
now being marketed is rep¬ 
resented as a copy of the ori¬ 
ginal J.H. Synchronous 
Turntable. All enthusiasts 
are warned that the specifi¬ 
cations of every component 
of the J.H. Turntable are 
critical in the extreme! 


• Thousands of J.H. Turn¬ 
tables have been sold to 
satisfied users—and this in¬ 
cludes no-compromise en¬ 
thusiasts and professionals 
—and improved production 
methods enable us now to 
make the instrument avail¬ 
able at a retail price of $36 
Now everyone can afford 
a J.H., which truly repre¬ 
sents outstanding value for 
money. Why pay more for a 
reproduction when the ori¬ 
ginal is available for less. 


Available from good dealers throughout the Commonwealth 

Manufactured by . . . 

J. H. REPRODUCERS PTY. LTD. 

293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 TELEPHONE 277-30 66 

Also exclusive Australian Representatives of ADC, U.S.A. & KEF, U.K. 
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Classical 
reviews 


ft 


By JULIAN RUSSELL 


Berlioz “L’Enfance 


BERLIOZ—L’Enfance du Christ. Peter 
Pears (Narrator); Elsie Morison 
(Mary); John Cameron (Joseph); 
Joseph Rouleau (Herod and 
Householder); John Frost (Poly- 
dorus) and Edgar Fleet (Centurion) 
with the St Anthony Singers and 
the Goldsbrough Orchestra con¬ 
ducted by Colin Davis. World 
Record Club Stereo S/T4308/9. 

This beautiful, much too neglected 
masterpiece of Berlioz receives as fine 
a performance as might be optimisti¬ 
cally desired from Davis and his com¬ 
pany on this moderately priced two-disc 
set. Davis seems to have inherited the 
late Sir Thomas Beecham’s gift in 
handling music that can, under less 
understanding treatment, be trivialised 
out of all recognition. I find it odd 
that the two conductors best equipped 
during the last 50 years to present the 
music of this great French master 
should be English. I can think of no 
French conductor of the present or past 
generation, if one excepts, perhaps, 
Munch, who manages to find just the 
right style. 

In the first place, Davis treats the 
work primarily as a dramatic piece and 
not as a static oratorio. Listening to 
his eloquent performance of this 
reverent and entrancingly tender work 
is to have the whole poetic drama 
unfold in the mind’s eye. But, though 
Davis lets no opportunity for drama go 
unnoticed, his reading has not one 
theatrical bar. Even the menace in the 
opening Nocturnal March is never al¬ 
lowed to become melodramatic. In 
Davis’ reading you have not only the 
threatening night but also the blackness 
of foreboding in Herod’s mind though 
the significance of the Child’s birth has 
not yet been revealed to him. 

I could write at much greater length 
than would be practical here about the 
many inspired features of Berlioz’ great 
work; of the wealth of melody poured 
out by a composer whose detractors 
claim could not write a melody; of the 
quite wonderful contrasts between the 
different scenes; and the opposition of 
the forces of good and evil expressed 
so simply, but so eloquently. 

Davis is generously served by the 
Goldsbrough Orchestra, a body I have 
heard previously only in the “History 
of Music” series. The St. Anthony 
Singers award him the same ungrudging 
response. And there is not one among 
the solo vocalists who is not fired by 
Davis’ dedication and exquisite sense 
of style. There is not one I would 
have changed. Each is perfectly cast 
and each contributes selflessly to the 
success of the ensemble. 


—much. neglected 


Those to whom Berlioz remains a 
wildly romantic figure—conducting his 
huge Symphonic Funebre et Triomphale 
at its first performance in Paris with a 
drawn sword—and the composer of 
other grandiose works, will be totally 
unprepared for the Berlioz they meet 
here. For in “L’Enfance” you have a 
composer of the most delicate sensi¬ 
tivity, who can reduce the usual stature 
of his music without miniaturisation, 
and who can communicate that most 
tenuous of all emotions, faith, with a 
simplicity that a child can understand 
and one not noted for piety, like my¬ 
self, cannot listen to without being 
deeply moved. An excellent French/ 
English text accompanies this distin¬ 
guished set. 

♦ * ★ 

ROSSINI — The Barber of Seville. 
Complete opera. Luigi Alva (The 
Count); Fritz Ollendorff (Bartolo); 
Maria Callas (Rosina); Tito Gobbi 
(Figaro): Nicolo Zaccaria (Basilio). 
Phiihannonia Orchestra and 
Chorus conducted by Alceo Gal- 
liera. World Record Club stereo 
S/T 4255/6/7. 

The fact must be faced that there 
are just not enough of the type of 
singers around today to fill satisfactorily 
a cast of this opera. There have 
been many recordings of the “Barber” 
but not one, in my opinion, would 
have satisfied the audiences of Ros¬ 
sini’s day. Occasionally a perform¬ 
ance turns up in which one, and rarely 
two, near-perfect roles are sung. But 
to assemble an altogether acceptable 
cast nowadays seems impossible. This 
present issue has its good points, chief 
of which is the orchestral playing under 
Galliera which is always spirited and 
exact. Yet so much care seems to 
have gone into its preparation that 
much of the sparkle has been drained 
from the music. 

And the same might be said about 
the vocalisation and dramatisation of 
the many recitatives spread throughout 
the opera. Though in support of Gal- 
liera’s perhaps over-careful preparation 
might be cited the careless and slip¬ 
shod delivery elsewhere of these pas¬ 
sages which many think of insufficient 
importance to worry about too much. 

Callas offers a typical performance 
as Rosina, alternately enchanting and 
irritating. She can be immaculately 
correct in the delivery of very difficult 
passages and in almost the next breath 
distressingly careless. Moreover, her 
reading though suggesting enormous 
resources in the way of feminine guile 
lacks the gaiety of a young girl in her 


circumstances. In the theatre many of 
these faults might pass unnoticed, such 
is the magic of her stage presence, but 
on disc they are all too apparent. 

Gobbi, though still a great bari¬ 
tone, was past his best as a florid 
singer even back in 1959 when this 
set was recorded. However, his superb 
technical resources never allow any 
shortcomings to become too apparent 
and his sense of character is still un¬ 
matched in such roles. Another who 
lacks the ability to sing florid passages 
without too much obvious effort is 
Luigi Alva, though he is never less 
than amusing in a genuine lighthearted 
way all through. Most of the smaller 
roles, especially that of Basilio (Zac¬ 
caria), are well tailored and every¬ 
where the response to Galliera’s direc¬ 
tion is alert and responsive. 

But if you are looking for a good 
“Barber” I find it difficult, despite 
what I have written, to recommend a 
better even among the top-price sets. 
To my ear the best of the six sets 
available is the Decca/Varviso which 
flits along with exhilarating vitality, 
though this, too, is not without its 
minor shortcomings. But for all but 
the hypercritical the W.R.C. set should 
fill the bill, particularly when its club 
price is considered. 

★ ★ ★ 

BERLIOZ—Scenes from “The Tro¬ 
jans.” Regine Crespin (Cassandra 
and Dido); Guy Chauvet (Aeneas); 
Marie-Luce Bellary (Anna), and 
others. Mercury Orchestra, Brass 
Choirs and Chorus of the Paris 
Opera conducted by Georges 
Pretre. World Record Club 
Stereo S/T4314/5. 

As the composer wrote it, “The 
Trojans” consists of two separate 
operas, “The Fall of Troy” and ‘The 
Trojans at Carthage.” Berlioz timed 
the performance of the two parts to 
play four minutes under three and a 
half hours. To this must be added 
four intervals of at least 15 minutes 
each to allow for change of massive 
scenery so that you finish up with a 
four-and-a-half-hour session. For this 
reason the work is seldom given com¬ 
plete. It is usually hacked about mer¬ 
cilessly to fit it into a normal operatic 
session, especially in Paris where oper¬ 
atic performances are late starters. 

I saw a performance of “The Tro¬ 
jans” in Paris in 1962 which I attended 
with some misgivings because, though 
I knew cuts to be inevitable, I did 
not know beforehand either their 
nature or extent. In the event my 
fears were only too well realised. Much 
admirable material was discarded and 
the general production, in consequence, 
had a lax and discontinuous air. I 
happened to know the work well from 
the Choudens vocal score and a num¬ 
ber of concert performances of excit¬ 
ing quality given by Beecham in Lon¬ 
don during the 1930s. 

The Paris performance had two ex¬ 
cellent features, the singing of Regine 
Crespin as Dido, and Guy Chauvet as 
Aeneas. Apart from that I found little 
to praise. On the recording noticed 
here these two singers can be heard 
in the same roles but Madame Crespin 
is called upon to double the role of 
Cassandra with that of Dido. The re¬ 
sult is not happy since though she is 
in very good form and her voice in 
tip-top condition the two characters 
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CHOOSE GOODMANS 


12 INCH HIGH FIDELITY LOUDSPEAKERS 


Goodmans loudspeakers possess an envied Tradition of 
Excellence, earned by setting the very highest stan¬ 
dards: of impeccable performance, enduring reliability, 
flawless reproduction and outstanding value. 

Goodmans range of 12" High Fidelity loudspeakers 
includes AXIOM 201; AXIOM 301, the world's largest- 
selling 12" High Fidelity loudspeaker; TRIAXIOM 212c 
and 1220c—each the best in its class. 

Just look at these features— 

ALL MODELS 

A pure plastic roll suspension for the moving assembly, 
providing great strength and excellent acoustic termina¬ 
tion, and allowing long and linear excursion, reducing 
distortion to new, low limits. 

A pressure diecast chassis, in which open construction 
and high rigidity are combined to give positive align¬ 
ment of all parts and to minimise chassis resonances. 


Smart new hammered grey finish. 

AXIOM 201 and 301 

• Twin diaphragms—with automatic crossover from 
the 12" base cone to the smaller high stability plastic 
terminated inner cone. 

• Long throw aluminium voice coil suspended in a 
massive FEROBA 11 magnet system. 


TRIAXIOM 212c and 1220c 

• Twin cones, plus high efficiency HF pressure unit, 
in one compact unit. Built-in crossover and attenu¬ 
ator, on flying lead, for high frequency level 
balancing. 

• A full sized 12" Superfoam patented diaphragm for 
rich tone bass. 

The results speak for themselves. Hear them soon. 




THE FULL RANGE HIGH FIDELITY LOUDSPEAKERS 


AXIOM 201 

12 inch-15 watf-15 ohms 
Frequency range: 
30-16,000 c/s 


AXIOM 301 

12 inch-20 watt-15 ohms 
Frequency range: 
30-16,000 c/s 


For illustrated literature, write to your State Distributor (below) or to the sole Australian Agent :— 

BRITISH MERCHANDISING PTY. LTD. 

SHAW HOUSE 49-51 York St., Sydney, N.S.W. Telephones 29.1571 (3 lines] 


QLD. A. E. 

Harrold Pty. Ltd., 23 Charlotte St., Brisbane . . . SOUTH AlfST, Stephen & Company, 53 Wyatt St., Adelaide . . . 
WEST AUST. 0. F. Gamble Pty. Ltd., 888 Hay St., Perth. 


Interstate Representatives: VIC. D._G. Lockwood^ & Co. Pt^_Ltd., 810 Glenferrie Rd., Hawthorn 


TRIAXIOM 212c 

12 inch-15 watt-15 ohms 
Frequency range: 
30-20,000 c/s 


TRIAXIOM 1220c 

12 inch-20 watt-15 ohms 
Frequency range: 
30-20,000 c/s 
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are not sufficiently contrasted by her 
and her singing fails to introduce 
enough changes of colour to entirely 
avoid monotony. 

Moreover, the recording features 
scenes which make her two characters 
the centre of interest so that the whole 
production, truthfully described as 
“Scenes from ‘The Trojans,”* acquires 
a lopsided character quite out of keep¬ 
ing with the work’s true proportions. 
Chauvet, too, is in fine form, heroic 
without brashness, his production most 
commendably steady, and his low reg¬ 
ister splendidly rich in a baritone-like 
solidity. 

The conductor I heard in the Paris 
production was Pierre Dervaux; 
Georges Pretre conducts the record¬ 
ing for the WRC. And while Der¬ 
vaux was never what one might truth¬ 
fully describe as exciting, he did man¬ 
age to establish balance between the 
many opposing forces better than does 
Pretre. The latter’s weaknesses are 
best demonstrated in the great Trojan 
March in which Berlioz used a very 
large choir and orchestra and brass 
bands all over the theatre. One might 
have thought that here was a splendid 
opportunity for modern stereo engin¬ 
eering to parade its merits. Alas, 
much of the time the resultant sound 
is a more or less confused blur and 
the majesty of the writing is quite 
lost. But I must confess that Pretre 
gets his strings to play with a warmth 
of tone they seldom used in the Paris 
Opera. 

However, the French horns use the 
customary squashy, saxophone-like 
tone which jars horribly in that mag¬ 
nificent excerpt, ‘The Royal Hunt and 
Storm.” On the other hand the wood¬ 
winds are always impressively incisive 
and the choir, when satisfactorily re¬ 
corded, alert in response and often 
exciting. 

There is another singer I think 
worthy of special mention, Marie-Luce 
Bellay, whose rich contralto outpour¬ 
ings are always sensitively controlled 
and used with a fastidious sense of 
musicianship. 

Yet, with all its faults, this WRC 
set will probably be welcome to all 
who have desperately tried to get some 
idea of the work from Scnerchen’s 
deplorable old LP which is the only 
other version obtainable — if it has 
not already been deleted years ago. 
But I must warn that DGG are at 
present recording the complete work, 
if they have not already done so, and 
I believe this set will be issued in Aus¬ 
tralia later this year. 

* * ★ 

VIVALDI—The Four Seasons, Op, 8, 
Nos. 1-4. New Phiiharmonia 
Orchestra (Hugh Bean, solo violin) 
conducted by Leopold Stokowski. 
Decca Phase 4 Stereo, SKLA- 
4873. 

I wonder if any of my readers will 
remember the then quite wonderful 
bite in one of the first electrical re¬ 
cordings ever made — that of Bach’s 
D Minor Toccata and Fugue played 
by Stokowski and the Philadelphia way 
back in the late 1920s. Those who 
do will not be surprised to find Sto¬ 
kowski using the same approach, and 
once again in the vanguard of con¬ 
temporary recording techniques. For 
in this performance he uses Decca’s 
new vivid “Phase 4’’ process to obtain 


quite astonishingly dramatic effects in 
what is usually regarded as a polite 
piece of eighteenth-century chamber 
music with a program. 

I think it quite likely that the com¬ 
poser would have been one of the 
first to approve Stokowski’s treatment 
of his music. But I must admit to 
having had something of a shock when 
I played the opening bars for the first 
time. Here was bite accompanied by 
elegance and vigour that was always 
under the strictest control. And the 
mere body of sound that came out of 
the speakers — though unquestion¬ 
ably of superb quality — also took 
me completely by surprise. I have 
never heard any music by Vivaldi 
sound quite so sturdy. 

To enjoy this record to the full you 
must do as I did—discard any ideas 
you might have had about how eight¬ 
eenth-century music should be played. 
Once you have done this I hope you 
will enjoy it as much as I did. But 
be prepared for a new experience. 
And, by the way, despite the vigour of 
the playing and the fullness of the 
engineering, the harpsichord continuo 
remains in perfect perspective, adding 
its faint, frosted jangle with just the 
right amount of amplification. And I 
must add a word in high praise of 
Hugh Bean, whose playing of the solo 
violin part is a continuing delight. 

★ ★ ★ 

ORFF — Catulli Carolina. Judith 
Blegen (soprano) and Richard 
Kness (tenor) with the Philadel¬ 
phia Orchestra and the Temple 
University Choirs conducted by 
Eugene Ormandy. CBS stereo 
SBR235242. 

Carl Orffs “Carmina Burana” made 
a powerful impact all over the world 
when it was heard, outside Germany, 
for the first time about 20 years ago. 
Its elemental rhythmic vigour, plus a 
cheeky text, the whole allied to a mon¬ 
kish design, made it something of a 
tittilating novelty. I must admit that 
now that the novelty has worn off the 
music sounds more than a little thread¬ 
bare and the lines that used to amuse 
in the text are no longer quite as 
funny as they seemed then. “Catulli 
Carmina” is set out much along the 
same lines. It is a setting for voices, 
four pianos (Orff used an orchestra in 
“Carmina Burana”) and percussion 
(which was also very gainfully em¬ 
ployed in “Burana”). 

This time the text is not a monkish 
one, but a set of erotic poems by 
the Roman poet Catullus, to which 
Orff himself wrote a prologue and 
epilogue in Latin. You will find in 
“Catulli” the same obstinato repetitions 
of short, rhythmic phrases as in 
“Burana,” many being repetitions of 
the same note. Melodically it does not 
sound as fresh as did its precursor, 
though that may be due to the listener 
having become more used to the. com¬ 
poser’s somewhat limited musical 
vocabulary. 

The female portion of the chorus 
sing well, give or take some trouble 
with high notes. And it was, perhaps, 
because a fiuttery tenor, Richard 
Kness, had similar trouble that the 
end of the last side drops a semitone 
and never gets back to pitch. The 
choral basses also have trouble with 
the extremities of their range, but with 
them it is the extreme low register. 


An outstanding singer is the soprano. 
Judith Blegen, who, while charming 
in all she does, is particularly entranc¬ 
ing in a delicious little lullaby. The 
sound is great and Ormandy has him¬ 
self a fine time making as much of it 
as seems to be possible. 

★ ★ * 

HAYDN—Cello Concerto in C Major. 
BOCCHERINI—Cello Concerto in B 
Flat Major. Jacqueline de Pre 
(cello) and the English Chamber 
Orchestra, conducted by Daniel 
Barenboim. HMV Stereo OASD- 
2331. 

Till now Barenboim has been known 
as a young pianist of most impressive 
gifts and his young wife as a similarly 
talented cellist. On this disc you can 
hear Baremboim in the new role of 
conductor — and one worthy of high 
respect in his new capacity. It is only 
about two years ago that Miss du Pre 
astonished audiences with the extra¬ 
ordinary wide range of tone, technical 
brilliance and youthful but admirably 
controlled passion in a performance of 
the Elgar Cello Concerto. Those who 
admired her in this work will not be 
disappointed in her new exercise. The 
concerto, which is more the work of 
a nineteenth-century composer called 
Grutzmacher than that of the eigh¬ 
teenth-century Boccherini (but none the 
worse for that reason), gives her plenty 
of opportunities to display a technique 
that one marvels at her ability to ac¬ 
quire at such an early age. 

The work is consistently melodious, 
neatly put together, and makes a pleas¬ 
ing addition to the not too liberal lit¬ 
erature in existence for performance 
on her instrument. Barenboim pro¬ 
vides an exemplary accompaniment, 
matching mood for mood and winning 
playing of considerable charm from 
his orchestra. 

But I liked him even more in the 
Haydn, where his chamber orchestra 
plays with elegant vigour and tender 
delicacy that sets off to perfection the 
refinements of Miss du Pre’s account 
of the solo part. The whole disc should 
make an enjoyable and refreshingly 
unhackneyed addition to any record 
library. 

* * * 

BEETHOVEN — Piano Sonatas. 
“Moonlight,” “Pathetique,” and 
“Appassionata.” Daniel Baren¬ 
boim. World Record Club Stereo 
S/T4335. 

Here is young Barenboim in his 
more usual role as a solo pianist at 
once thoughtful, brilliant and adven¬ 
turous. There is much about his per¬ 
formances of these three well-known 
sonatas to suggest that he has put 
them aside for a while after having 
played them since childhood, re-exam¬ 
ined them, and seen in them in a flash 
of inspiration something deeper than 
he ever dreamed they contained. One 
thing is certain, he disdains orthodoxy 
yet seldom replaces it with bizarreries. 
There is not a bar, however uncon¬ 
ventional it might sound at first hear¬ 
ing, that is not quite logical in its 
context — and at the same time sur¬ 
prisingly effective in its own right. 

And while these deviations from the 
normal may be disparaged as eccentric 
by some teachers of these standard 
pieces, there are whole movements, 
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ARROW ELECTRONICS ■ 


for sound equipment r 
and sound advice 


IT'S PACKAGE DEAL TIME! 


When value for money ranks high in importance we offer a range of 
deal hi-fi systems that are matched for compatibility, but sacrifice nothing in 
quality, giving you considerable cash savings. There are real value! 


PACKAGE DEAL NO. 1. 

Dual 101 OS De Luxe player 
Shure M44-7 Cartridge 
Pioneer SA400 Stereo Amplifier 
2 x Magnavox 8in Twin Cone 
Speakers in enclosures 
List price $315.00. P.D. Price $244.50 


PACKAGE DEAL NO. 2. 

Dual 101 OS De Luxe Player 
Shure M44-7 Cartridge 
Trio TK 150 Stereo Amplifier 
2 x Magnavox 8in Twin Cone 
Speakers in enclosures 
List price $334.00. P.D. Price $259.59 


PACKAGE DEAL NO. 3. 

Dual 101 OS De Luxe Player 
Shure M44-7 Cartridge 
Trio TK150 Stereo Amplifier 
2 x Sony SSI03 2-Speaker Systems 
List price $350.00. P.D. Price $293.50 


PACKAGE DEAL NO. 4. 

Dual 1015 Player 
Shure M 31E Elliptical Cartridge 
Trio TK250 Stereo Amplifier 
2 x Wharfedale Super Linton 
Speaker Systems 

List price $473.00. P.D. Price $402.09 


PACKAGE DEAL NO. 5. 

Dual 1015 Player 
Shure M31 E Cartridge 
Trio W 26 Tuner/Amplifier 
2 x Wharfedale Super Linton 
Speaker Systems 

List price $482.00. P.D. Price $409.00 


PACKAGE DEAL NO. 6. 

Thorens TD150A Player 
Shure M31 E Elliptical Cartridge 
Sansui Tuner/Amplifier Model 220 
2 x Wharfedale Super 10RSDD 
Speakers in enclosures 
List price $529.00. P.D. Price $431.50 


PACKAGE DEAL NO. 7. 

Dual 1015 Player 
Shure M75E Cartridge 
Sansui 500A Tuner Amplifier 
2 x Super 10RSDD Speakers 
in enclosures 

List price $649.20. P.D. Price $505.00 


PACKAGE DEAL NO. 8. 

Dual 1015 Player 
Shure M3 IE Cartridge 
Sansui Tuner/Amplifier Model 400 
2 x M 3 Speaker Systems 
in enclosures 

List price $634.00. P.D. Price $515.00 


PACKAGE DEAL NO. 9. 

Dual 1019 Player 
Shure M75E Cartridge 
Sansui AU70 Stereo Amplifier 
2 x Leak Sandwich Speaker 
Systems 

List price $767.70. P.D. Price $660.00 


PACKAGE DEAL NO. 10. 

Dual 1019 Player 
Shure M75E Cartridge 
Wharfedale Stereo Amplifier 
Model WHF20 
2 x Wharfedale Airedale 
3-Speaker Systems 
List Price $1,385.00 

P.D. Price $1,088.00 


too, with which they cannot fail to 
agree with Barenboim’s treatment of 
familiar material. It must be admitted 
that, in the first movement of the 
“Appassionata” he comes close to 
crushing the music in the ardour of 
his embrace. But from what is known 
of Beethoven’s own pianoforte playing 
this might well have been his style. He 
loved violent contrasts, and in this 
movement alternated between moods 
of crockery-smashing rage and pas¬ 
sionate regret. It is thought by many 
to have been inspired by his fury and 
despair on having contracted a ven¬ 
ereal disease. 

At any rate it contains music as 
harsh as any Beethoven ever wrote and 
if Barenboim seems to be exagger¬ 
ating the conflicting emotions this can 
be, if you are generous, put down to 
youthful exhuberance. And whether 
you approve or not I can guarantee 
that you will be at a loss to find a 
bar in the whole recital that can be 
truthfully described as dull. 

★ ★ ★ 

TCHAIKGWSKY—Symphony No. 5 
in E Minor, Op. 64. New Phil- 
harmonia Orchestra conducted by 
Leopold Stokowski. Decca Phase 
4 Stereo, SKLA 4882. 

Here is another Phase 4 recording 
of superbly luscious tone quality and 
peerless breadth and depth. The whole 
seems designed to accommodate Sto¬ 
kowski’s well-known tendencies to 
extravagantly rich sound effects and the 
milking of the last drop of emotion 
from the music. For that is what he 
does. He lingers lovingly over “molto 
espressivo” passages, fans the brass 
into incandescence when they are 
called upon to make their contributions, 
and wins voluptuous sounds from the 
strings worthy of the Vienna Philhar¬ 
monic. If you want a modern record¬ 
ing on which to demonstrate the virtues 
of your hi-fi equipment and at the same 
time enjoy a warm emotional bath, this 
is for you, 

★ ★ ★ 

MOZART — Symphony No. 36 in C 
Major (The Linz) (K.450). Piano 
Concerto No. 15 in B Flat Major 
(K.450). Vienna Philharmonic 
Orchestra conducted by Leonard 
Bernstein, who also plays the solo 
part in the Piano Concerto. Decca 
stereo SET332. 

Bernstein as conductor-soloist in the 
concerto and conductor of the sym¬ 
phony offers some quite delicious 
Mozart on this fresh-complexioned disc. 
I have never heard the solo part of 
the concerto better played, or the 
accompaniment either for that matter. 
Every player seems to be enjoying 
every bar and the beautifully sensitive 
engineering communicates this to their 
audience. The main features of Bern¬ 
stein’s entrancing solo performance are 
his clear articulation, limpid touch, and 
subtle changes of tempos that never 
jar. 

In the “Linz,” the playing through¬ 
out is of the same high standard. In¬ 
deed, I think I am safe in writing that 
the Vienna Philharmonic has never 
been in better form and that which¬ 
ever version of the symphony you 
already own, this new one will be 
better. 

(Continued on page 158) 


These are but a few of the combinations available. We would be pleased to 
give you a package deal quotation for any other complete system of your 
choice. Just let us know your requirements. 


ARROW 

ELECTRONICS 

342 KENT ST. 

SYDNEY. 29-8580 
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DOCUMENTARY RECORDS 


Reviewed by 


SIR MALCOLM SARGENT, MUSIC- 
MAKER: A B.B.C. Radio Enter- 
prises release through Festival 
Records. Monoaural BBC-32,800. 

It goes without saying that this 
record will interest all music lovers 
who were fans of Sir Malcolm Sargent. 
To those of us who saw him conduct¬ 
ing concerts here in Australia, his 
death on October 3, 1967, at the age 
of 75, came as a considerable shock; 
he seemed to have discovered the 
“elixir of life”—one felt that he would 
go on for ever. 

Sir Malcolm had been a recording 
artist for over 40 years, starting in the 
pre-electric recording days back in 
1923, and later in the twenties he 
helped to make recording history with 
extracts from a live performance in 
the Royal Albert Hall of Mendels¬ 
sohn’s “Elijah.” In this age of modern 
recording a great conductor usually 
leaves behind adequate evidence of his 
conducting talent, but we seldom have 
the opportunity of hearing him speak 
about his life in music. 

For this album the B.B.C. have 
drawn on their own library of record¬ 
ings made by Sir Malcolm with the 
P.B.C. Symphony Orchestra and from 
the many spoken word broadcasts he 
made over the years. Side 1 is taken 
up with Sir Malcolm speaking of his 
love of music-making, his friendship 
with Elgar, his enjoyment off Gilbert 
and Sullivan and of his admiration of 
the many people who give so much of 
their time and enthusiasm to choral 
singing. His wonderful way with large 
choirs is heard in the finale of an 
exciting performance of Walton’s 
“Belshazzars Feast” in which no less 
than four choirs were used. 

After the excitement engendered by 
this thrilling performance one feels 
a deep sense of loss at what follows; 
the Sargent arrangement of Handel’s 
“Dead March in Saul” played and 
recorded at his own memorial service 
in Westminster Abbey on October 27, 
1967. The moving valediction taken 
from the funeral service earlier in the 
month is heard during a quiet passage 
and then the final majestic section of 
the “March” thunders forth. This side 
is then rounded off with the Arch¬ 
bishop of York reading, during the 
memorial service, from “The Pilgrim’s 
Progress.” 

Side 2 brings us an actual recording 
of that remarkable institution in British 
music, the final night at the Proms. 
This is indeed an historic occasion as 
it is the last Prom concert conducted 
by Sir Malcolm Sargent, as broadcast 
by the B.B.C. from the Albert Hall 
on September 17, 1966. He is obvi¬ 
ously in his element, witty and urbane, 
coping with a barrage of squeakers 
and good-natured barrackers. This is 


Glen Menzies 


a fun record beginning with the “Sea- 
Songs Suite” (arr. Sir Henry Wood) 
and including a foot-stamping Horn¬ 
pipe, and a quite enthralling “Rule 
Britannia” (arr. Sargent), which really 
brings the house down. At the end 
Sir Malcolm addresses himself to his 
lively audience and three cheers are 
called for all and sundry, including 
the B.B.C.—“for all that it has done 
for music.” If you have ever been 
to the Proms, this record will revive 
all kinds of nostalgic memories, but 
if you haven’t it can still be enjoyed 
for its atmosphere. 

This documentary album is a most 
appropriate tribute to a unique person¬ 
ality of the British musical scene whose 
enthusiasm and love of music captured 
the imagination of tens of thousands 
of music lovers. 


* * * 


THE TRUTH ABOUT BONNIE 
AND CLYDE as told by Billie 
Jean Parker (Bonnie’s sister). 
RCA Mono LPM-3967. 

This unnecessary record purports to 
tell the true story of “Bonnie and 
Clyde,” quote; “Billie Jean Parker 
answers once and for all the* central 
questions concerning the life and times 
of Bonnie and Clyde, 'including: 

Did Clyde have <a sex problem? 

What were Bonnie and Clyde really 
like? 

What drove them to a life of 
crime?” 

If these questions are to be answer¬ 
ed at all then we need to know a lot 
more about the background to the lives 
of Bonnie and Clyde than the answers 
given by Billie Jean Parker. Without 
the big glossy film which is currently 
going the rounds of the Australian 
cinemas, this record would have little 
validity, but strangely enough we hear 
no reference to this film. 

Miss Parker is interviewed at length 
by Jud Collins, director of news for 
WSM-TV in Nashville. Tennessee, the 
centre of the Country and Western 
recording industry. The atmosphere 
throughout this interminable (20 min¬ 
utes a side) record is certainly hill¬ 
billy, with Billie Jean’s drawling home- 
spun southern accent and the unctuous 
tones of Mr Collins. 

On the surface, this record is meant 
to give the impression of a genuine 
conversation with someone who 
is anxious to clear away the darker 
obscurities surrounding the legend, 
but, in the simplest terms, there is a 
failure to answer questions such as: 
“Were Bonnie and Clyde the products 
of the social pressures of a nation 
caught in the grin of the Great Depres¬ 


sion,” or, “would they have been like 
they were under any circumstances.” 
The questions somehow come all too 
readily from Mr Collins and Billie 
Jean has too many ready answers, 
even the pregnant pauses seem to be 
built in for the maximum effect. Miss 
Parker now in her early fifties is try¬ 
ing to remember events that took place 
in the early 1930s, even to the extent 
of remembering some that took place 
at the time when she was in prison. 

This record ends on a pious note 
with Mr Collins summing up as 
follows, quote: 

“Now we know how Bonnie Parker 
and Clyde Barrow lived, and how they 
died, how they loved and suffered dur¬ 
ing their brief time together. Crime 
really doesn’t pay! You’ve heard the 
heartbreak that came to their friends 
and loved ones, you’ve heard the pro¬ 
blems created by two young people 
in love who took some of life’s 
detours.” 

After this gross oversimplification 
my own summing-up is seriously to 
question the release of albums of this 
kind which test ones credulity to the 
limit—the documentary technique calls 
for a far more searching approach, q 


“INNERBOND" (Regd.) 

BONDED 

ACETATE 

FIBRES 


FOR PACKING IN 

SPEAKER ENCLOSURES 

A new resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for Sound Absorption. 

“INNERBOND” Is light, clean, dust free 
and easy to handtt. Because all the fibres 
are bonded “INNERBOND” will hang as a 
“curtain” and will not fracture or break 
down due to vibration. 

“INNERBOND” is odourless, highly resis¬ 
tant to attack by bacteria or fungus and is 
vermin repellent; “INNERBOND” at 16oz 
sq. yd. has a nominal thickness of 1” and 
at this density is recommended as a pack¬ 
ing in Speaker Enclosures for Sound Absorp¬ 
tion. 

STOCKISTS: 

SYDNEY: Arrow Electronics Pty. Ltd.. 432 
Kent St.; Broadway Electronics Pty. 
Ltd.. Broadway and City Rd. 
MELBOURNE: J. H. Magrath & Co. Pty. 

Ltd., 208 Little Lonsdale St. 
BRISBANE: A. E. Harrold Pty. Ltd.. 123 
Charlotte St.; Brisbane Agencies. 78 
Wickham St., Fortitude Valiev. 
ADELAIDE: Duncan Agencies. 57 Woodville 
Rd., Woodville; General Accessories. 
81 Flinders St. 

PERTH: Atkins (W.A.) Ltd.. 894 Hav St.; 
Carlyle & Co. Pty. Ltd.. 1 Milligan 
|t.; General Accessories. 46 Milligan 


HOBART: Homecrafts-Tasmanla. 199 Collins 
If unobtainable 

For 1 sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid In Australia and Territories 

to the manufacturers 

WONDER WOOL 

PTY. LIMITED 

87 James Street, Leichhardt. N.S.W.. 2040. 
BOX 548 — G.P.O., Sydney. 2001. 

Phone: 56-2780. 
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WHY DOESN'T YOUR TURNTABLE 
LOOK LIKE THIS! 


NEAR NOW GREAT A DIVERGENT 
LENS SPEAKER SYSTEM (AN BE 



ERA 

The most advanced turntable 


The latest from Paris—most brilliantly designed turn¬ 
table and arm which will track 1/10 gram. The ERA 
motor is synchronous. Its speed is rigorously stable 
because It Is keyed to the frequencey of the AC current 
which the authorities have permanently fixed at 50 or 60 
cycles depending on the country. <For this reason It 
does not require a speed adjustment. Total wbw and 
flutter—0.04 p.c. The oversized ERA motor allows fast 
starts. Its working load Is well within Its £°*slt>IUtl«f 
since It could drive a. 301b weight. It is belt driven 
and made of a special neoprene and ground tc > 
soe^lflcatlons within 0.002 of an Inch. The simplicity 
of this one-step drive eliminates wow and flutter. 

The resonant frequency of the suspended mass i 2 
cycles, which eliminates all vibrations above that figure, 
l.e., all the audible frequencies. 

The arm can track at 1/10 gram. 


The tracking weight Is applied directly to the pivot 
by changng the angle of the blades. In this way the 
Inertia of the arm is not Increased with the tracking 
forces as In all other arms. The pickups sound better. 

The arm Itself is made of a liflht alloy H beam which 
eliminates the resonant frequencies of tubes. 



MODEL 8200 IMPERIAL GRENADIER 

Technical Specifications: Frequency Response—30-20,000 
cps. Nominal Impedance: 8 ohms. Power handling cap¬ 
acity: Music Power maximum undistorted 100 watts. 

The Model 8200 is in custom and cabinet installation, 
too. Even for that special wall . . . built right In . . . 
a most startling and refreshing design for the perfect 
music room. Now the same thrilling Grenadier sound 
and phenomenal stereo separation can also be captured 
In customised wall units, or your existing cabinets and 
consoles. Design your own stereo system. The Grena¬ 
dier’s component, separately and combined, ar the finest 
available. As with all Empire products . . . precision 
and perfection are built-in. 


ARMSTRONG—Made In England. 

Compare the Armstrong wth any tuner, amplifier or 
tuner/amplifier If even remotely comparable and you will 
find that the Armstrong is not only the best value but 
IS THE BEST. Also full range of valve models always 
in stock—Models 222. 221, 127, 227 and 226. 



SCHAUB-LORENZ 


SPECIFICATIONS 
series 400 


AMPLIFIER AND CONTROL UNIT 
SECTIONS 431.42S.42B 

ftMSrswwOuttwt 15wWWOWCh»nnW.4-14o*m« 
PtwNwomi ISwmmMMS.SO-TO.OOOW 

-1st. 

FM*»ncyfl«M»n« 30-30.000 Ml A1 4B 
Mmnonfe DteonUui 

MlSwilMoutout 11 dB 


1 B.SAM* 3dS. IOAMj - 2»dB 
3. 4.4 AKi 3dS. 4 Art* 40dB 
At 1 AH* *•*•«•««* I 20dB). 
70M*, 10dB. 10AM* + SdB 

Tifw Kcoerdins 

Output 400 mV Low .mp*d»oc« 

MMdpfcOM Output Sul,MX* to. alt iMf*o 


TipoPtortMWA 400 mV 

Radio (421 only) 100 mV 

PtoAupl.CwwBtc 00 mV 

FicAupa 3.5 mV 


AM TUNER SECTION 433. 430 


4 u v to* 20 dB twtttni 




SCHAUB-LORENZ STEREO 4000 

A completely new stereo tuner /amplifier fully transis¬ 
torised with Impressive performance, remarkable versa¬ 
tility and new distinctive styling. 

Four wavebands (VHF/FM. SW. MW, LW). 31 tran¬ 
sistors. 17 semi-conductor diodes. 2 rectifiers, trans¬ 
formerless push-pull output, output per chan¬ 

nel. music power—2 x 25 watt, dimensions—54.4 x 
8 x 28 cm, weight—approximately 7 kilograms. 

For further Information write to Recorded Mualc Salon, 


SOLE AGENTS FOR AUSTRALIA FOR WORLD'S BEST HI-FI STEREO EQUIPMENT 


RECORDED MUSIC SALON TRUE FIDELITY 

23 Collins Street, C. PINCZEWSKI 

MELBOURNE Tel. 63-6257 
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VARIETY FARE 

Reviews by: Neville Williams Harry Tyrer 

T. Forbes Cameron 


imrtfemal 

THE LORD’S PRAYER and Other 
Songs Of Faith. Pal Boone. 
Mono, Universal Record Club 
U-877. 

Interest: Popular soloist. 
Performance: Smooth. 

Quality: Good. 

Though it is some time since I 
reviewed a Pat Boone album, 
I thought I recognised this one from 
an earlier occasion. I was right—in 
a way. Side 1 is identical with side 2 
of the Dot release “The Lord’s Pray¬ 
er and Other Great Hymns.” With 
orchestra and chorus conducted by 
Harry Geller, Pat Boone sings: Ave 
Maria — I Believe — He — Onward, 
Christian Soldiers — True-Hearted, 
Whole-Hearted — The Lord’s Prayer. 
(This last omitted from the jacket 
list). 

Side 2 comes from the Dot album 
“Hymns We Love” arranged and con¬ 
ducted by Billy Vauighn: In the 
Garden—Softly And Tenderly—Will 
The Circle Be Unbroken—Yield Not 
The Temptation — Have Thine Own 
Way, Lord—Now The Day Is Over. 

Whatever the reason for effecting 
this particular grouping, the result is 
a characteristically smooth half-hour 
program of well known sacred songs. 
The quality is good and, on the club 
label, this is good value for those 
who like Pat Boone’s particular style, 

(W.N.W.) 

★ ★ ★ 

LEAD, KINDLY LIGHT. The Texas 
Boys’ Choir. Calendar (Festival) 
stereo SR66-9,413. Available in 
mono. 

Interest: Boys’ choir. 

Performance: Well trained. 

Quality: Sound good, some surface 
noise. 

Stereo: Normal. 

The excellent ensemble and solo 
singing of this American choir be¬ 
tokens careful training, but it all 
sounds rather too professional and 
slick. Personally, I prefer the quality 
of innocence and sincerity which is 
usually present in a greater degree in 
the performances of some of the less 
well-trained children’s choirs. 

On the credit side, there i*s 
a generous content of 15 tracks, all 
standard hymns, although the more 
familiar tunes are not always used. 
Titles are: Come, Holy Spirit — A 
Mighty Fortress Is Our God — My 
Country, ’Tis of Thee — Holy, Holy, 
Holy — Onward Christian Soldiers — 
Lead, Kindly Light — Now the Day 
Is Over — From Greenland’s Icy 
Mountains — Rock of Ages — He 
Leadeth Me — Watchmen, Tell Us 
of the Night — Nearer, My God to 


Thee — Jesus, Lover of My Soul — 
Blest Be the Tie That Binds — God 
of Our Fathers. The sound quality is 
of a good standard, but the surface 
was not entirely silent on the review 
copy. (H.A.T.). 

★ ★ ★ 

HYMNTIME Sing-AIong. With Jer¬ 
ry Barnes and the Kurt Kaiser 
Singers. Stereo, Sword (Gospel 
Film Ministry) SS-24I2-LP. 
Interest: Singalong material. 
Performance: Within format, 

good. 

Quality: Normal. 

Stereo: Normal. 

Suggested by the title and emphasis¬ 


ed by the jacket notes, this album 
has been designed primarily to pro¬ 
vide the foundation for an old-fash¬ 
ioned family singalong; or perhaps a 
hum-along as mother goes about the 
household chores! To this end, the 
hymns are so well known thait few 
regular churchgoers would need the 
words, while the tempos are strict 
enough to keep everyone on the beat. 

Bass baritone Jerry Barnes and the 
Kurt Kaiser Singers set a capable 
lead for eight medleys which include 
such hymns as: Lily Of The Valley— 
Trust And Obey—Shall We Gather 
At The River—Come Thou Fount— 
More About Jesus—Words Of Life— 
The Great Physician—Blessed Assur¬ 
ance — and many others, some eight- 
teen in all. 

While many might hesitate to pay 
a premium price for an album to as 
strict a format as this one, it comes 
under the “Sword” banner, the $3.95 
economy label owned by Word re¬ 
cords—a neat trick which merely in¬ 
volves adding an “S” and a sword 
emblem to the original “Word.” 

Special-purpose record which would 
bring a lot of pleasure to anyone to 
whom the idea appeals. Playing time 
is about 35 minutes. (W.N.W.) 


Instrumental, Vocal and Humour 


MADRIGALS, VILLANCICOS AND 
PART SONGS OF THE 16th and 
17th CENTURIES. The Riverside 
Singers. Project 3 (Festival) stereo 
SPJL-932,763. Available in mono. 
Interest: See title. 

Performance: Expertly done. 

Quality: Splendid. 

Stereo: Well arranged. 

Enoch Light and madrigals seem like 
an unlikely combination, but here we 
have a program of English madrigals 
and the equivalent form of the Iberian 
peninsula, Villancicos, presented in the 
Project 3 series of Light’s own record¬ 
ing company. As with all the other 
discs from this master showman, it is 
very well done. Unfortunately, there 
is no sleeve note to enlighten us as to 
who the Riverside Singers are. If they 
are American, they have no trace of 
accent. They sing with the utmost skill, 
with a purity of tone that is a delight 
to hear. 

The English madrigals are from the 
later composers, who had begun to 
realise that with the growing popularity 
of the form, and the practice of sing¬ 
ing for public performances rather than 
for private pleasure, it was necessary 
for the audiences to hear the words. 
The titles are: Lady, When I Behold 
(John Wilbye) — Have I Found Her 
(Thomas Bateson) — All Creatures 
Now (John Bennet) — Draw on Sweet 
Night (John Wilbye) — The Nightin¬ 
gale, the Organ of Delight (Thomas 
Weelkes) — The Silver Swan (Orlando 
Gibbons) — This Sweet and Merry 
Month (William Byrd). 

I will not list the eight Spanish and 
Portuguese part songs, since they are 
unlikely to be known here, but readers 
may like to know that the composers 
represented are Juan Vasques, Gines de 
Morata, Pedro de Escobar and Bernal 
Goncales. This is a most interesting 
and pleasing program delightfully sung 
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by a group of experts, and which 
should give great pleasure to madrigal 
lovers. It is hardly necessary to ada 
that the Project 3 sound is of a high 
order. (H.A.T.) 

★ ★ ★ 

POLOVTSIAN DANCES and other 
Russian works. The New York 
Philharmonic conducted by Leon¬ 
ard Bernstein. CBS stereo 
SBR235250. 

Interest: Popular Russian classics. 
Performance: Hard to fault. 

Quality: Excellent. 

Stereo: Good, wide spread. 

It appears to be the aim of Leonard 
Bernstein to turn out a disc of popular 
classics just about every month, to 
judge by the releases from CBS. The 
selection ip this case comprises works 
of Russia}! composers: Polovtsian 
Dances (Boinodin) — Two Caucasian 
Sketches: In ithe Village, Procession 
of the Sardars (Ippolitov-Ivanov) — 
Night on Bald Mountain (Mous- 
souflgsky)—Introduction to “Kho- 
vatchina” (Moussorgsky) — Overture 
to “Russian and Ludmilla” (Glinka). 
These are played with al their usual 
skill and precision by the New York 
Philharmonic Orchestra, the fast 
tempos adopted demonstrating the 
wonderful virtuosity of the first desk 
players, particularly the wood winds, 
who are called upon to perform pas¬ 
sages of the utmost difficulty. 

Bernstein appears to be using a 
smallish orchestra for the lightly scored 
arrangements on side one, but on side 
two the orchestral savagery of “Night 
On Bald Mountain” requires the full 
weight of the orchestra, to emphasise 
the weird and sinister aspects of the 
piece. Despite the excellence of the 
playing throughout, I did feel a sense 
of grievance against the producer for 
not using a bit more enterprise in the 
selection of the works. 
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INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
O’land: Sydney G. Hughes, 154*158 Arthur St., New Farm, Brisbane. Tel. 58 1422 
S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Sydney Office: 22 Ridge St., North Sydney, N.S.W. Tel. 929 6816 Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 
* 31-33 London Circuit Canberra City ACT W.A.: Athol M. Hill. 613-615 Wellington Street, Perth. Tel. 21 7861 

SUSS. 


Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101* 
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MODEL 3000A—SOLID STATE STEREO TUNER/AMPLIFIER 

Rated at 130 watts, the Model 3000 is a “deluxe” solid state 
unit in every sense of the word. 97 transistors and diodes. 
Response is 20-20,000 Hz. ± IV 2 dB. FM, FM Multiplex and AM 
tuners. Highly sophisticated electronics are combined with 
functional control facilities. A superlative instrument. 


5 MAGNIFICENTSTEREOTUNER/AMPLIFIERS FROM 

kJ , 


For over two decades Sansui has been the leading Japanese manufacturer of high- 
quality stereo amplifiers ... and Sansui is now acknowledged as a leading 
international manufacturer. Over 75% of Sansui’s production sells rapidly on the 
world's export markets-proof of the acceptance of Sansui quality and reliability. 
Here are five leading models from the Sansui range. 
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MODEL AU-777- SOLID STATE STEREO CONTROL AMPLIFIER 

With total power output of 70 watts, the AU-777 features all- 
silicon transistors in main amplifier and a frequency response 
of 20-70,000 Hz. -f0.5 dB., —1.5 dB. Sensitivity for magnetic 
cartridges is 2 mV., for tape heads 1.3 mV. Every desirable 
control facility. An ideal stereo amplifier for sound enthusiasts. 


MODEL 1000A—AM/FM STEREO TUNER/AMPLIFIER 

This powerful Sansui tuner/amplifier (over 100 watts of music 
power) features the latest Nuvistor Cascode and PP 7591 power 
tubes. Frequency response is 20-20,000 Hz. ± 1 dB. 21 valves. 
FM and AM tuners. Every conceivable control and facility. 
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MODEL 220—AM/FM STEREO TUNER/AMPLIFIER 

With 22 watts of music power, the 220 features a wide fre¬ 
quency range (35-20,000 Hz. ± 2 dB.), an input sensitivity of 
3 mV. for magnetic pick-ups as well as inputs for aux. and tape. 
AH desirable controls. Tuners include FM, AM and SW. 


MODEL 500A—AM/FM STEREO TUNER/AMPLIFIER 

Rated at 50 watts and with a frequency range of 20-20,000 Hz. 
± IV 2 dB., the 500A incorporates all desirable control features. 
Tuners include FM, FM Multiplex and AM. Input sensitivity is 
2.5 mV. for magnetic pick-ups. A highly sensitive quality instru¬ 
ment. 














































All the pieces here have been recorded 
ad nauseam and with the wide selec¬ 
tion of music to choose from tthe Rus¬ 
sian composers, one wonders why it 
is always these same pieces which 
seem to turn up again and again. 


GUITARRA FLAMENCA. Andres 
Batista. Pariophone (E.M.I.) stereo 
PCSO 7028. 

Interest: Modern flamenco. 
Performance: Outstanding skill. 
Quality: Excellent. 

Stereo: Well spread. 

Andre Batista is right in the main¬ 
stream of the movement to establish 
a classical school of Spanish music 
based on the traditional flamenco style. 
He is a notable performer on the 
guitar and I believe he is also accom¬ 
plished at the art of taconeo (heel 
tapping). Here he is also featured as 
a composer, since all b<ut one of the 
pieces on the disc are his own composi¬ 
tions. While these use the traditional 
flamenco rhythms, this type of perfor- 
mSance is poles alpart from the true 
gypsy flamenco exemplified by the art 
of Manitas de Platos. It has a more 
intellectual quality and requires a great 
deal more performing skill on the 
guitar. 

The items in this selection are: Suite 
Flamenca in D minor — Improvisa- 
ciones Flamencas — Nectar Flamenca 
— Nacar Gitlano — Canto de 
las Lavenderas — Alba Flamenca — 
Josetta — Romance Rkmico. 

The suite consists of four pieces, 
entitled Tientos — Alegrias — Seguri- 
yas — Bulerias, and is played by guitar 
unaccompanied. “Improvisia ciones 
Flamencas” is by Robledo, and is the 
only item not composed by Batista 
himself. It has a hand dapping section, 
and has the unusual combination of 
piano and oboe in the rde of accom¬ 
paniment. This disc is of great interest 
to those who are following the develop¬ 
ment of modern flamenco. The skill of 
the performers is outstanding, and the 
sound is of excellent quality. (H.A.T.) 

★ ★ ★ 

THE BEST OF EVERYTHING. 
Frank Cordell and his Orchestra 
United Artists (Festival). Stereo 
SUAL-932722 (also in mono). 

Interest: Light music. 

Performance: Excellent arrange¬ 
ments, beautifully played. 

Quality: Well recorded. 

Stereo: Normal separation. 

Frank Cordell has been in the top 
rank of English arrangers and com¬ 
posers for more than 10 years. Re¬ 
cently he has been working principally 
on film scores (including “Khartoum”) 
and is currently under contract to 
M-G-M. 

For this 1967 recording, Cordell 
wrote some superb arrangements of 
movie themes (including “A Man and 
a Woman,” Bonfa’s “The Gentle 
Rain,” and “Sand Pebbles”) and some 
newish popular tunes (like “Guantana- 
mara” and “Somethin’ Stupid”). He 
also included one rather attractive 
composition of his own called “Lon¬ 
don Life.” 

His arrangements are interesting 
and imaginative (at times his sound is 
close to Gil Evans) and even a tired 
piece like “Never on Sunday” sounds 
fresh. , 


The sleeve-note makes no mention 
of the English session musicians whom 
Cordell used, but they included Ralph 
Dollimore (piano), Arthur Watts (bass), 
Stan Roderick and Eddie Blair (trum¬ 
pets) and Bobby Kevin (drums). 
Tommy Whittle takes an excellent 
tenor solo on “Music to Watch Girls 
By” and Don Lusher’s trombone solo 
on “Singing Sea” is superb. 

This is very pleasant, light listening 
and the album plays for 38 minutes. 
(T.F.C.). 


★ ★ ★ 

GYPSY ROMANCE. Laszlo Tabor and 
his orchestra. Deram (E.M.I.) 
stereo SMLA 708. 

Interest: Magyar style music. 
Performance: Stylish and skilful. 
Quality: First rate. 

Stereo: Excellent spread. 

As usual with this type of disc, the 
word “Gypsy” in the title needs to be 
taken with a pinch of salt. The 

orchestra may have some gypsy con¬ 
nections, but it is a studio orchestra 
of considerable skill while the solo 

violin player is of full professional 

status. Despite the liberal use of 
“gypsy” in the track titles, many of the 
pieces are standard light classics. For 
example, track 1 on the first side car¬ 
ries the title “Hungarian Gypsy 
Dance” but is in fact the Hungarian 
Dance No. 6 of Brahms. Similarly the 
last track on side two, entitled “Gypsy 
Dance,” is the Brahms Hungarian 
Dance No. 5. The track called “Gypsy 
Air” is Dvorak’s “Songs My Mother 
Taught Me,” and “Bohemian Dance” 
will be better known as “Slavonic 
Dance,” by the same composer. 

This is a very pleasing program of 
fine tunes of a not too serious nature 
and is brilliantly recorded in the 
Deramic Sound System, a description 
of which takes up the space where one 
would expect to find a sleeve note. 
(H.A.T.) 

★ ★ ★ 

MUSIC OF A PEOPLE. The London 
Festival and chorus conducted by 
Stanley Black. World Record Club 
stereo S/T 4347. 

Interest: Jewish music. 
Performance: High standard. 
Quality: Very good. 

Stereo: Normal. 

The people are, of course, the Jew¬ 
ish people, who have made such a 
major contribution to all forms of 
music in the Western world — from 
Mendelssohn and Mahler to Gershwin, 
Benny Goodman and a host of others. 
Stanley Black is himself a Jew, and in 
the sleeve note that he has written 
himself he explains how the difficult 
task of selecting ten tunes from the 
thousands that he could have called 
upon was carried out. He adds the 
comment: “I feel I have selected those 
which (are not only the most familiar 
in the rich heritage of Jewish music, 
but also those which reflect the widest 
cross-section of Jewish life.” 

This selection comprises; Shema 
(Black) and Hava Nagila (arranged 
Black) — Raisins and Almonds — Yes 
My Darling Daughter — Eili Eili — 
Tzena, Tzena, Tzena—And the Angels 
Sing — A Letter to My Mother — 
Joseph! Joseph! — Hebrew Melody — 
Hatikvah (Jewish National Anthem). 
These are expertly arranged by Black 





PETER CLARK 
Says “My Tape 
Club SPECIAL 
OFFER is still 
available from 
Magnetic Sound 
on pre-recorded 

LATEST 

RELEASE 


tapes 

AT 20 p.c. OFF 
TO CLUB 
MEMBERS 


FREE MEMBERSHIP of our Tape 
Club is yours when you buy any 
tape recorder from Magnetic Sound 
—or you can join and receive your 
Membership Card right now for 
only $10. 

71 i.p.s. 4-track stereo .. .*. $5.95 
3} i.p.s. 2-track mono .. .. $4.50 
Cartridge tapes, too, at .. $5.95 
ALL THESE ARE LESS 20% 
TO TAPE CLUB MEMBERS! 
PLUS TAPE EXCHANGE PLAN! 
You can exchange any $5.95 tape 
within one month for any other 
$5.95 tape of your choice for only 
$ 1 . 

WHOLESALE-PRICES 
OH AKAI TAPE 
RECORDERS 

With the only Akai Centre in Aus¬ 
tralia, we can offer you a wholesale 
price on an Akai tape recorder 
model, speaker or amplifier. Call or 
write for free catalogue and price 
details. 


387 GEORGE STREET, SYDNEY 
(1 door from Kodak). 29-3371. 
PARRAMATTA: 20 Macquarie St., 
635-0830 (in Murray Brothers’ 
Arcade, Parramatta). 
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TWO PERFECT TAPE RECORDERS 
FOR PLEASURE ANYWHERE 


High fidelity model sw.i 2 qa model sw-i 2 oa 
Stereo tape recorder If 


FEATURES: 

: 4 track stereo/monaural recording and playback 

*3 speeds \l%, 3 % and 7 j 2 ips) plus 15 ips with 
. 15 ips adaptor kit 

* Hysteresis synchronous 2-speed motor 
* Wide Cross-Field frequency response 
* All silicon transistor amplifier 
* Sound on-sound 
* Automatic stop and shut off 

* Automatic pinch wheel release, Automatic lever 

release 

* 4 digit index counter with reset button 
* Magnificent oil finished wooden cabinet 
* Matching speaker syetem SW120A 


MODEL M-9 


Portable 

Stereo tape recorder 


MODEL X-V 


FEATURES: 

*4 track stereo monaural recording and playback 
*4 speeds (15 16, 1J6, 3% and 71^ ips) 

* Wide Cross-Field frequency response 
*4 watts solid state amplifier 

* New brushless motor 

* 7" reel 

* 16 hours maximum recording capacity 

* Rush button controls 

* 3 digit index counter with reset button 

* Perfect AC or DC operation 

* Smart all metalic case 


tDAKAI 

AKA1 ELECTRIC CO.. LTD. 


HIGASHIKOJIYACHO OHTA-KU TOKYO JAPAN 


N.S.W.: Magnecord Australasia Pty., Ltd. 210 Clarence St., Sydney Victoria: Magnecord Sales & Service, 3> 
Albury Rd.. North Balwyn Queensland: Magnecord Sales Service, 399 Montague Bd,, West End; Brisbane S.A.: 
Magnecord Sales & Service, 8 Arthur St., Unley W.A.: Magnecord Sales & Service, 579 Murray St,, Perth 
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and performed with skill and enthus¬ 
iasm by the orchestra and chorus. The 
technical quality of the disc is of a 
high standard. (H.A.T.). 

★ ★ ★ 

FILM MUSIC — ITALIAN STYLE. 
The Sunset Strings conducted by 
Mori Garson. Liberty (Festival) 
stereo SYLY-932,750. Available in 
mono. 

Interest: Italian film tunes. 
Performance: Fine listening. 
Quality: Excellent. 

Stereo: Wide, smooth. 

There is no doubt in my mind 
who is the star attraction on this disc 

— it is the conductor of the Sunset 
strings who was responsible for the 
very fine arrangements of these famil¬ 
iar tunes. The orchestra is no more 
than competent, but every track is a 
pleasure to listen to, by virtue of the 
sensitive arrangements which Hay full 
emphasis on melody and does not 
clutter it up with unnecessary orchest¬ 
ral weight. Excellent sound and won¬ 
derfully smooth and wide stereo 
spread make their contribution to make 
this a record which I can recommend 
with complete confidence. The tunes 
are what one would expect from the 
title. Love Theme from “La Strada” 

— I’ll Set My Love to Music — La 
Dolce Vita —- More —* Rosanna’s 
Theme from “Seven Golden Men” — 
Anna — Non Dimenticar — All from 
“Run for Your Wife” — Funny World, 
from “Malamondo” — Arriverderci 
Roma — You Know, 'from “Ecco” — 
Theme from Fellini’s “81.” A good 
one. (H.A.T.) 

★ ★ ★ 

EDDY CALVERT SALUTES THE 
TRUMPET GREATS. Eddy Cal¬ 
vert, trumpet. Columbia (E.M.I.) 
stereo SCXO 6190. 

Interest: trumpet solos. 
Performance: Some weaknesses. 
Quality: Good standard. 

Stereo: Rather restricted. 

Eddy Calvert became famous almost 
overnight through his caressingly mel¬ 
low trumpet solo in “O Mein Papa.” 
He plays this tune as the last track 
in this selection, proving again that he 
has a wondeiifully smooth playing style 
and fine tone. It is when he takes on 
the virtuoso pieces of some of the 
world’s greatest trumpet players that he 
exposes weaknesses of technique, as in 
his version of “Carnival of Venice,” 
the Harry James showpiece. Mr Cal¬ 
vert does not have sufficient mastery 
of the triple tongueing technique to 
handle this one. 

Here are the other track titles, with 
the names of the artist with whom they 
are associated in brackets: And the 
Angels Sing (Ziggy Elman) — Spanish 
Flea (Herb Alpert)— Georgia on My 
Mind (Nait Gonella) — I Can’t Get 
Started (Bunny Berrigan)—II Silenzio 
(Nini Rozzo) — Cherry Pink and 
Apply Blossom White (Perez Prado) — 
Ain’t Misbehavin’ (Louis Armstrong) 
—- Midnight in Moscow (Kenny Ball) 
—Buona Sera (Louis Prima)-— 1 Whis¬ 
pering (Roy Fox). Certainly a line 
selection, and on the whole very pleas¬ 
ant listening. Perhaps one day some 
recording company will manage to as¬ 
semble on one disc the original ver¬ 
sions of the artists who made them 
famous. That should certainly be 
worth hearing. (H.A.T.). 


A TIME FOR LOVE. Bobby Hackett, 
cornet, with string orchestra. Pro¬ 
ject 3 stereo (Festival) SPJL- 
932,741. Available in mono. 
Interest: Sentiment plus. 
Performance: Hard to fault. 

Quality: Excellent. — 

Stereo: Good spread. 

If you Want to indulge in a session 
of euphonic music in sentimental mood 
with the lights turned low, this is just 
the disc to provide it. The 12 senti¬ 
ment-laden songs are played here with 
superb artistry by Bobby Hackett, 
backed by string orchestra. Bobby 
Hackett, with his particularly mellow 
brand of cornet playing, weaves deli¬ 
cate patterns around the straight play¬ 
ing of the strings, with artistry and 
sensitivity. Slow tempos dominate to 
sustain the dreamy mood throughout. 
The tunes are The Eyes of Love — 
My Funny Valentine — You Only 
Live Twice — Wrap Your Troubles in 
Dreams — A Time For Love — The 
Lamp is Low — On the Street Where 
You Live — Goodnight My Love — 
The Love I Give You — Close Youtr 
Eyes — All Through The Night — 
You Stepped Out of a Dream. The 
disc is splendidly recorded in Enoch 
Light’s Project 3 sound — clear and 
bright with excellent definition and 
channel separation. (H.A.T.) 

★ ★ ★ 

AMERIACHI TRUMPETS A-GO GO. 
Universal Record Club stereo 
U-884. 

Interest: Tijuana style band. 
Performance: Good style. 

Quality: Excellent. 

Stereo: Well channelled. 

Originally recorded in Japan by the 
King Record Company, this disc 
features a selection of mainly popular 
tunes played with skill and finesse by 
one of the excellent Japanese orchestras 
which appear on this label. As usual 
the arrangements are tasteful, and the 
technical quality is of excellent 
standard. The term “Ameriachi” in the 
title appears to have been a confusion 
in the mind of the Japanese 
who originally named the disc, and I 
suspect it i*s a corruption of “Mariachi” 
afnd “American.” In any case, the band 
play's in the familiar Mariachi style 
made famous by Herb Alpert. 

The selection comprises: Like a 

Rose — Whait Now My Love — Yuhi 
Wa Akaku — Non Docteur — Giln 

No Namida — Blue Eyes — The 

Work Song — Fascination — These 
Boots Were Made for Walking — 
More — Sippin’ ’n* Chippin’ — A 
Taste of Honey. (H.A.T.). 

★ ★ ★ 

REPERCUSSION. Eric Delaney and 
Louis Bellson, percussionist. 
Studio 2 stereo SCXO 7816. 

Interest: Percussion brilliance. 
Performance: Skilful. 

Quality: Excellent. 

Stereo: Excellent. 

The percussion tends to dominate 
the music in all the tracks on this 
disc, which is not perhaps surprising, 
since two drummers are featured as the 
star performers. They are Britain’s Eric 
Delaney and the American Louis Bell- 
son, both regarded as top performers 
in the big band field. Large sections 
of each track are given over to drum 
solos in which these two experts show 
their paces, and while acknowledging 
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PLESSEY 

Manufacturing 
skills produce 
outstanding 
Alnico and 
Ferrite 
permanent 
magnets to 
both standard 
and special 
specifications 



send for our 
new standard 


alnico catalogue 
and price list 

Full details of all standard alnico 
permanent magnets are listed in 
this new, free publication. Write 
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MODEL 220 

The most popular tuner-amplifier made. 
10 watts R.M.S. per channel—Solid state 
pre-amps-Frequency response of 35-20,000 
HZ—Tape Monitor facility — $17Q 

Loudness Control. After Trade In * 1 • * 

MODEL~500A ~ 

the hi-fi enthusiast who requires high 
power as well as tuner facilities—23 watts 
“ M.S. per channel — Distortion less than 
% — Tape Monitor—High and Low fil¬ 
ters — Designed for bookshelf 
operation or ideal for building in. 
_After Trade In 

MODEL 1000A 

The world’s best tuner-amplifier made — 
based on McIntosh designed circuitry — 40 
watts R.M.S. per channel—Distortion 1% 
at 40 watts—Frequency Response of 10- 
80.000 Hz—AM tuner sensitivity 5 micro¬ 
volts. All possible function switch- <£3 >5 
ing. Beautifully designed. 

After Trade In _ 


The most compact all solid state tuner— 
amplifier capable of full stereo performance 
—20 watts R.M.S. per channel—Fully pro¬ 
tected circuitry — A/B speaker selector 
switch—Frequency Response of 15- 

50,000 HZ—Beautiful gold finish. 

After Trade In 


$265 


MOP^...AU70 

25 watts per 1 channel of clear, crisp power 
from this tube-type stereo control amplifier 
—Distortion below 1 % at 20 watts—Fre¬ 
quency response of 10-80,000 HZ — All 
possible features of switching on the Audio 
Circuit — Solid state pre-amps — 
Elegant silver tone metallic panel 
f »ce. After Trade In 

MOPgA,,AU777 

All silicon Solid State Pre-Main Amplifier 
with a power output of 30 watts R.M.S. 
per channel—Distortion less than 0.5%— 
Frequency Reponse of 20-100,000 Hz — 
Professional designed facia panel and 
switched bass and treble controls—Filters 
-—Loudness — A masterpiece of C3Q3 
electronic design. After Trade , n **” 


the NEW solid state QUAD amplifier 



At last, QUAD has gone solid state—Pheno¬ 

V 

menal specifications—Distortian no greater than 


0.03% up to 45 watts per channel—Stability 


—stable under all conditions with any load — 

' 0 

New switching facilities and plug In printed 


circuit boards for pick-up matching—Hum and 

* 

Noise:—lOOdb below full output. Compre¬ 


hensive controls on preamplifier. The most 


, ; v carefully built and designed amplifier of our 


time. List price 

1JI 

(*** $480 


GRILLE FABRIC 

See our extensive range of speaker fabrics. You can pur¬ 
chase any sizes required, and prices range from only 

42c sq. ft. 

SHURE-5ME 

PRICES HAVE BEEN REDUCED ON SME TONE ARMS 
AND "SHURF'CARTRIDGES. PURCHASE NOW. — 


MAS1ERS0UND SALES PTY. LIMITED, 

400 KENT STREET. 

SYDNEY. 29-1257 


The house of hi-fi sound for over a decade. 


their skill, I did feel there was rather 
too much percussion for the average 
taste. On the other hand, the percus¬ 
sion enthusiast will find plenty to enjoy 
here. In its rather subsidiary role, the 
supporting orchestra performs compet¬ 
ently, but sounds subdued — no doubt 
this is intentional. 

The drum solos are arranged around 
the following tunes: Theme from 
“Lawrence of Arabia” — Delaney’s 
Delight — Habanera from “Carmen” 

— Fragments — Skin Deep — The 
British Grenadiers — 633 Squadron 

— Blues March — Scotland the Brave 

— Under the Double Eagle — St. 
Louis Blues March — Yellow Sub¬ 
marine. The disc has the advantage of 
Columbia’s Studio 2 sound, which is 
brilliantly clear and lifelike (H.A.T.) 

ir * * 

CHET ATKINS PICKS THE BEST. 

Chet Atkins, guitar. RCA Dyna- 

groove stereo LSP-3818. 

Interest: Popular guitarist. 

Performance: Pleasing artistry. 

Quality: Excellent. 

Stereo: Well spread. 

I have yet to hear a Chet Atkins 
record which was not thoroughly en¬ 
joyable and pleasing to the ear. This 
latest disc is the equal of any other I 
have heard from this popular artist, 
with his gently swinging style and re¬ 
laxed playing disguising the mastery 
of the instrument he commands. With 
excellent backing from the supporting 
orchestra, he renders the following 
mixed bag of 12 popular tunes: You’ll 
Never Walk Alone — Insensatez — 
Colonel Bogey—Nuages—Anna—The 
Battle Hymn Of The Republic—All 
(theme from “Run For Your Life”)— 
El Paso—Tears—I Wish I Knew—Ay 
Ay Ay. Very, very listenable. (H.A.T.) 

★ ★ ★ 

HOT CANARY. Florian Zabach, 

violin. Calendar (Festival) SR66- 

414. Available in mono. 

Interest: Virtuoso violin. 

Performance: Bright and happy. 

Quality: Very good. 

Stereo: Normal spread. 

Orgimally released by Festival three 
years ago, this entertaining disc is now 
available on the Calendar label. Florian 
Zabach is a very skilful fiddler, and 
his skill is put to good use in these 
mainly novelty numbers: The Hot 
Canary — Jalousie — Running Off 
the Rails — Tea for Two — The 
Funny Fiddle — Theme, Fantasie Im¬ 
promptu — Red Wing — Jazz Legato, 
Jazz Pizzicato — Gypsy Fiddler — 
The Waltzing Cat — Plink, Plank, 
Plunk — The Happy Whistler. Zabach 
dominlates the microphone, aind 
although he is provided with a support¬ 
ing orchestra, this has little to do 
except provide a discreet background. 
A happy disc, well played and well 
recorded, which should give a lot of 
pleasure, especially to the younger 
members of the family. (H.A.T.). 

★ ★ ★ 

DISCOVERY. Vicki Carr. Liberty 

(Festival) stereo SLYL-932,718. 

Available in mono. 

Interest: Wonderful vocalism. 

Performance: Has great appeal. 

Quality: First class. 

Stereo: Normal. 

It is only a few weeks since I wrote 
how much I enjoyed a Vicki Carr re- 
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Sutherland sings musical comedy 

LOVE LIVE FOREVER. Joan Sutherland, with the Ambrosian Light Opera Chorus 
and the New Philharmonia Orchestra conducted by Richard Bonynge. Decca 
(E.M.I.) stereo two record set. SET 349-50. 


It used to be regarded as an axiom 
of show business that every clown was 
yearning to play Hamlet. Here we have 
the opposite case. Joan Sutherland, who 
has sung leading roles in the world’s 
great operas, apparently has a hankering 
to sing musical comedy and operetta. She 
has previously let her hair down in two 
earlier releases for Decca, and now comes 
this two-record set featuring many of the 
best-known melodies from the great musi¬ 
cal comedies which appeared mainly in 
the period from the turn of the century 
to the early 1930s. 

Musically, the set leaves nothing to be 
desired. Miss Sutherland’s singing is, of 
course, superb, the chorus work is admir¬ 
able (although it sounds a little muffled 
in places) and the orchestra under Rich¬ 
ard Bonynge provides excellent support. 
However, I do wish Miss Sutherland was 
able to drop her operatic stvle when sing¬ 
ing this type of material. She quite over¬ 
whelms the music with the sheer power 
of her singing. I should also have liked 
to have heard her singing with a male 
partner in those numbers which were 
duets in the original versions — such 
as “Only Make Believe” and “Indian 
Love Call.” In general, the sound quality 
is of excellent standard, except for the 
slight muzziness of the chorus noted 
above. 

The set comes packaged in the usual 
box, and is supplied with a large format 
booklet containing the full texts of every 
song except the last (which is omitted for 
copyright reasons) and where the original 
text is in a foreign language, an English 
translation is provided. (H.A.T.) 

THE CONTENTS 

From “The Student Prince” (Romberg): 
Students’ Chorus—Deep In My Heart, 
Dear. 

From “The Boys From Syracuse” (Rod¬ 
gers): Falling In Love With Love. 

From “The Desert Song” (Romberg): 
Desert Song. 


cord, and now I have to almost repeat 
myself. I suspect these tracks were 
made during the same session as the 
earlier disc and have been issued be¬ 
cause of the success of the first release. 
Be that as it may, here we have this 
i fine artist again delivering her particu¬ 
lar brand of singing which has such 
wide appeal by virtue of its sheer 
musicality and her wonderful gift of 
interpretation. The tunes on this oc¬ 
casion are: The Surrey with the Fringe 
on Top. — I Cry Alone — Put Your 
Arms Around Me. Honey — Bluesette 
— Medley: Poor Butterfly, Stay, Don’t 
Talk to Me — Should I Follow — 
Never Will I Marry — Where are 
You? — What Are You Afraid Of — 
How Insensitive — So In Love. Ex¬ 
cellent sound quality and good stereo 
make this a disc I can recommend 
without reservation. (H.A.T.) 

★ ★ ★ 

TWELVE OF THOSE SONGS. Shirley 
Bassey. Columbia (E.M.I.) Mono 
OSX 6204. Available in stereo 
on SCXO 6204. 

Interest: Plenty for Bassey fans. 
Performance: Exciting. 

Quality: Excellent. 

E.M.I. has timed the release of this 
record to coincide with the Bassey visit 
to Australia. The rave reviews this 
fine artist has received in the Press, 
and of course the very successful tele- 


From “Music In The Air” (Kern): And 
Love Was Born. 

From “Rosemarie” (Friml): Indian Love 
Call. 

From “The Only Girl” (Herbert): When 
You’re Away. 

From “Show Boat” (Kern): Only Make 
Believe. 

From “Maid Of The Mountains” (Fraser- 
Simson): Love Will Find A Way. 

From “Tom Jones” (German): Waltz 
Song. 

From “La Perichole” (Offenbach): O 
Mon Cher Amant—Ah! Que Les 
Hommes Sont Betes—Ah! Quel Diner. 

From “Cherubin” (Massenet): Air de 
Nina. 

From “Der Vogelhandler” (Zeller): 
Schenkt Man Sich Rosen in Tirol. 

From “The Dubarry” (Millocker): The 
Dubarry. 

From “Die Geschiedene Frau” (Fall): 
Kind, Du Kannst Tanzen—Schlafcoupe 
Lied. 

From “Die Spanische Nachtigall” (Fall): 
Heute Nacht. 

From “Die Dollarprinzessin” (Fall): Dol- 
larprinzessin. 

From “Madame Pompadour” (Fall): Heut’ 
Konnt Einer Sein Gluck. 

From “Der Lieber Augustin” (Fall): Und 
der Himmel Hangt. 

From “Eva” (Lehar): War es Auch Nichts 
als ein Traum von Gluck. 

From “The Waltz Dream” (Strauss): 

Leise, Ganz Leise. 

From “Der Opernball” (Heuberger): In 
Chambre Separee. 

From “Casanova” (Strauss jun.): Nuns’ 
Chorus. 

From “The Merry Widow” (Lehar): Vilja. 

From “The King Steps Out” (Kreisler): 
Stars In My Eyes. 

From “The Chocolate Soldier” (Strauss): 
My Hero. 

From “Balalaika” (Ponsford): Cossacks 
Song—At The Balalaika. 

From “Paganini” (Lehar): Love Live 
Forever. 


vision program seen here recently, en¬ 
sures that there will be tremendous 
buyer interest in Bassey discs. It really 
only remains for me to say that the 
technical quality of this disc is above 
suspicion and to list the contents: 
Come Back to Me — I’m a Fool to 
Want You — A House is Not a Home 

— If Love Were All — Moon River 

— Don’t Rain on My Parade — Some¬ 
thing’s Coming — Days of Wine and 
Roses — Call Me — Charade — I 
Wish You Love—One of Those Songs. 
Bassey is at her best here in the type 
of song which suits her style, “I’m a 
Fool to Want You” and “Call Me” 
where she can pile on the sentiment, 
but she proves here that she can also 
swing into the up tempo jazz idiom 
with the best of them. (H.A.T.). 

it it it 

SAY YOU LOVE ME, Lucille Starr. 

A. & M. (Festival) stereo SAML- 

932,732. Available in mono. 

Interest: Brilliant vocalism. 

Performance: Outstanding. 

Quality: Excellent. 

Stereo: Well spread. 

A singer who combines the qualities 
of Vicki Carr, Shirley Bassey and Kitty 
Wells sounds like something very 
special—and that is how I regard Miss 
Lucille Starr. I cannot remember being 
so immediately attracted to a singer 
as I was in the very first track of this 
disc, and in the succeeding tracks the 


COMPLETE HI-FI 
RADIOGRAM-TAPE 
RECORDER 
ALL IN ONE 


MODEL TR9 



AS AN AMPLIFIER . . . 

• Frequency response, 20- 
20000 cps. 

• 7 Waffs RMS. oufpuf per 
channel. 

• Disforfion less fhan *2$% 

• Separate treble and bass 
controls. 

ASA RADIO... 

• Being fully transistor¬ 
ised, can be switched on 
all day at full output with- 
cut heat problems. Pro¬ 
gram can be recorded on 
tape without any external 
connections. 

AS A TAPE RECORDER . . 

• Freq. response 30-18000 
cps. 

• 3 speeds. Meter level 
indicator. 

• Push button operation. 

• Superimposing. 

PRICES: 

2 track mono, $159.00 
4 track mono, $169.00 
4 track stereo, $230.00 
RADIO TUNER CAN BE FITTED 
TO ANY OF THE ABOVE 
MODELS FOR $26.00 EXTRA. 

TAPE DECKS 

for the home constructor. 
COLLARO (Magnavox) tape 
decks complete with record/ 
play and speed change 
switch wafers fitted . . . 

2 tracks, $48. 4 tracks, $55. 
SPECIAL LOW IMPEDANCE 
HEADS for transistorised tape 
amplifier circuits (Mullard) avail¬ 
able). 

CLASSIC TAPE RECORDERS 

93B LIVERPOOL ROAD, 
SUMMER HILL, N.S.W. 

T.l.phone 79-2618 
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NCW All TRANSISTOR STtRCO AMPLIFIER 
ULTIMATE IN DESKN10N6 DEPENDABILITY 

POWER OUTPUT: 12 watts per channel R.M.S. <24 watts total). 

FREQUENCY RESPONSE: From 20 cycles to 2'\tXK> cycles plus minus Idb. 

HARMONIC DISTORTION: Less than 1 per cent. 

HUM AND NOISE: Aux. 70tlb Mur. 50db. 

INPUT SENSITIVITY: Mag. 3mv. tape head 3mv., Aux, 150mv. Tuner 150mv. 

EOUALIZER: Mag. RIAA. Tape hd. NARTB, 

TONE CONTROL: Bass 50/cs plus minus I2db Treble lOkc's plus/minus I2db. 

LOUDNESS CONTROL: 50c, s plus I2db. 

RUMBLE FILTER: 50c s minus Hdb. 

DIMENSIONS: 13 3/Sin wide, 4 I Sin high by lOin deep. 

$98.80 FREIGHT EXTRA 

PROVISION FOR STEREO HEADPHONES WITH SPEAKF.R-HEADPhONE SWITCH. MOUNTED IN OILED WALNUT TIMBER CABINET. 
The above C200 amplifier supplied with the new Garrard 60 MK II changer with cue control and fitted with Sonatone 9TA ceramic cartridges 
and diamond stylus and two Mugnavox IWR or 10WR high-fidelity dual cone speakers. 

$1 82.00 Fr«WW MtH*- 



HI-FI STEREO 
BY CLASSIC 



EQUIPMENT 


Based on the R. & H. Paymaster 118 and 101 Amplifiers with these added features: 


• l oudneM control giving bass boost at low volume. 

• Scratch Filter. 

• Provision for tape recorder with separate record-play switch. 


• Calibrated dial available for all States .showing main stations in 
larger type. 

• Fully guaranteed. 


SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt high gain tuner with a frequency coverage of 530 to 1.600 K ,C • EH84 tuning indicator giving accurate tuning with ease. * Two- 
channel tone control stage with separate bass and treble controls. • Input facilities with switching for pick-up and stereo or mono tape recorder 
for record or play back. • Chassis is plated and mounted in attractive and durable metal case finished in grey with control panel in black and 
silver with matching knobs. • Valves used:—4 6GW8. 12AX7 or I2AU7, 6AN7, 6N8, EM 84 and 2 2.10 diodes. Dimensions 15‘/a” x 5Va” x 11”. 


118 UNIT WITH TUNER 

• Output 8 watts per channel (16 watts). 

• Incorporating Ferguson type O.P. 412 grain oriented output trans¬ 
formers giving a frequency response of 20 to 30,000 cycles. 

$115.50 

118 AMPLIFIER WITH GARRARD CHANGER, 

AND HI-FI SPEAKERS 

Type 50 MK II changer fitted with 9TA Sonatone ceramic cartridge and 
diamond stylus and two Magnavox 8WR or Rola 8CM. Sin Hi-Fi 
speakers. 


$172.00 


FREIGHT EXTRA. 


101 UNIT WITH TUNER 

• Output 11 watts per channel (22 watts). 

• Incorporating Ferguson type O.P. 447 grain oriented output trans¬ 
formers giving a frequency response of 20 to 30,000 cycles. 

$119.50. 

101 AMPLIFIER WITH GARRARD CHANGER 
AND HI-FI SPEAKERS 

Type 60 M.KII changer fitted with Sonatone 9TA ceramic cartridge and 
diamond stylus and two Rola 12PX 12in speakers or two Philips 9710 
dual cone Hi-Fi 8in speakers. 


$206.00 


NEW AMPLIFIERS AND TUNERS BASED ON THE 


PLAYMASTER 106 AND 107 


107 AMPLIFIER 
TUNER 

$79.50 

FREIGHT EXTRA 


AND 


107 AMPLIFIER 

• Output 5 watts per 
channel (10 watts). 
Ferguson output trans¬ 
formers with a re¬ 
sponse of 30 to 20,000 
cycles. 



106 


SPECIFICATIONS COMMON TO BOTH UNITS 

Inbuilt high-gain tuner with a frequency coverage of 530 to 1.600KC. 

Two-channel tone control stage with separate bass and treble controls. 

Switching facilities for pick-up and stereo or mono tape recorder for record or play-back. 

Loudness control giving bass boost at low volume. 

Chassis plated and mounted in attractive metal case finished in grey with control 
panel in silver and black with matching knobs and switches. 

Dimensions: I3!4in x 5»/4in x 11 in. 

Fully guaranteed. 

THE ABOVE AMPLIFIERS SUPPLIED WITH THE NEW GARRARD 1,000 CHANGER WITH RONETTE CARTRIDGE AND 

TWO MAGNAVOX 8WR OR ROLA 8CMX HI-FI SPEAKERS 


• Valves used: 
6AN7, 6N8. 2 — 

12AT7, 2—6BQ5, and 
6CA4 rectifier. 




AMPLIFIER AND 
TUNER 

$104.00 

FREIGHT EXTRA 

106 AMPLIFIER 

• Output 8 watts per 
channel (!6 watts). Fer¬ 
guson grain oriented out¬ 
put transformers with a 
response of 20 to 30,000 
cycles. 

• EM84 tuning indicator. 

• Valves used 6AN7 
6N8. I2AU7 or 12AX7. 
4—6GW8 and 2—OA210 
rectifiers. 


107 — $124.75 


FREIGHT EXTRA 


106 — $149.25 


CLASSIC RADIO 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 798-7145 
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thought that here was somebody des¬ 
tined to become a big name in popular 
music became a certainty. Miss Starr 
sings country and western style ballads 
with the warmth of Kitty Wells, the 
musicality and sincerity of Vicki Carr 
and the exciting huskiness of Shirley 
Bassey. 

As with all A. & M. discs, in which 
Herb Alpert has taken a hand, the 
arrangements and orchestral backing 
are of a high standard. This is a disc 
which should have wide appeal and 
become a special favourite with many 
people. Track titles are: Gone—I Don't 
Mind — Too Far Between Kisses — 
When I Stop Dreaming — So Many 
Others — I Want A Steady Guy — 
Send Me No Roses — Adios Aloha — 
After All We’ve Been Through — Say 
You Love Me — My Happiness. If 
you want to sample before buying, try 
the first track, “Gone,” to hear Miss 
Starr at her best. (H.A.T.). 

★ ★ ★ 

BURNING MEMORIES. Kitty Wells. 
Calendar (Festival) mono R66-422. 

Interest: Country and western. 
Performance: Fine style. 

Quality: Good standard. 

The warm voice and sympathetic 
singing of Kitty Wells will need no 
introduction to Country and Western 
fans, since she has been featured on 
numerous discs. The sentimental bal¬ 
lads included here are typical of the 
material she sings so well: Burning 
Memories — I Don’t Care — Every¬ 
body Loves Somebody — Kill Him 
With Kindness — I Don’t Love You 
Any More — I’ll Repossess My Heart 
— You Don’t Hear — Six Lonely 
Hours — In The Misty Moonlight — 
This Divorce, I’ve Got Him Fooled — 
You Don’t Love Me. The sound qual¬ 
ity is fine and at the Calendar price 
this is a good buy for buyers of coun¬ 
try and western discs. (H.A.T.). 

★ ★ ★ 

DIONNE WARWICK’S GOLDEN 
HITS. Scepter Records (Festival) 
stereo SJL-932,739. Available in 
mono. 

Interest: Popular singer. 
Performance: Emotional. 

Quality: Not the best. 

Stereo: Normal. 

Dionne Warwick has achieved great 
popularity in recent years, despite one 
inherent drawback in her voice — it 
has no power. I believe the secret 
of her success lies in her skilful use 
of melismata (ornamentation) as much 
as the overcharged emotion she puts 
into her singing. 

This is apparently the first of at least 
two discs of Dionne Warwick’s past 
recordings to be issued under the 
“Golden Hits” label being put out by 
Festival. Since it is intended to repre¬ 
sent the best tracks made by this very 
popular performer, it should have 
automatic appeal to her fans. The 
tunes are: Don’t Make Me Over — 
Anyone Who Had a Heart — Make 
It Easy on Yourself — I Smiled Yes¬ 
terday — Wishin’ and Hopin’ — Walk 
On By — Reach Out for Me — You’ll 
Never Get to Heaven if You Break 
My Heart — This Empty Place — It’s 
Love That Really Counts — Always 
Something There to Remind Me — 
Any Old Time of Day. Sound quality 


is below the best modern standards, 
with noticeable distortion in the inside 
tracks, tape hiss and some surface 
noise. Dionne Warwick fans may be 
prepared to overlook these faults, but 
I do not recommend it for high fidelity 
enthusiasts. (H.A.T.) 

★ ★ ★ 

HALF A SIXPENCE. The original 
sound track of the Paramount 
film, with Tommy Steele, Julia 
Foster, Cyril Ritchard, Penelope 
Horner and Grover Dale. RCA 
stereo LS01146. Available in 
mono. 

Interest: Show highlights. 
Performance: Dominated by 

Steele. 

Quality: Satisfactory. 

Stereo: Well spread. 

“Half a Sixpence” started off as a 
musical in London’s West End then 
migrated to New York before it was 
made into a film. It is allegedly based 
on the H. G. Wells story “Kipps” but 
one might be excused for failing to 
realise the connection. Tommy Steele 
brings a unique experience to the role 
of Kipps, having starred in the two 
stage presentations before taking on 
the film role. 

The story concerns a poor draper’s 
assistant who comes into sudden wealth 
and finds that money opens the doors 
of upper class society to him but not 
to his friends. The plot is ordinary in 
the extreme — and predictably he 
realises the falsity and snobbery of 
his new-found friends, returns to his 
lower class girl friend, loses all his 
money and lives happily ever after. 
The tunes are just as ordinary, and it 
is not surprising that they have not 
achieved any degree of popularity. 
Steele dominates the action through¬ 
out and throws himself into each num¬ 
ber with apparently boundless energy. 
I cannot help feeling that it is only 
Steele’s talent and personality that 
rescues the show from mediocrity 
(H.A.T.). 

★ ★ ★ 

THE WIDE OPEN SPACES. The Pete 
King Orchestra and Chorus. Kapp 
Records (C.B.S.) stereo PKS 
6075. Available in mono. 

Interest: Cowboy ballads. 
Performance: Routine. 

Quality: Very good. 

Stereo: Normal. 

There is a very good selection of 
tunes here, although most of them 
originated in Tin Pan Alley or Holly¬ 
wood rather than the “Wide Open 
Spaces” suggested by the title. Also 
the performers are “radio cowboys” 
and sound it. In fact, there is no 
atmosphere at all of the wide open 
spaces, rather it is that of the recording 
studio. However, as a presentation of 
popular western style ballads, the per¬ 
formance is pleasant enough. 

The tunes are: Riders In The Sky — 
Green Fields — Don’t Fence Me In — 
Bonanza — Cool Water — Boots and 
Saddles — High Noon — Tumbling 
Tumbleweed — Wagon Wheels — The 
Last Round Up — Twilight On The 
Trail. This disc will provide good 
background music for humming while 
you work, rather than the more sub¬ 
stantial fare required for attentive lis¬ 
tening. (H.A.T.). • 


If you want 

STEREO 

EQUIPMENT 

You'll deal better with 


H. B. RADIO SALES 


JUNE SPECIALS 


TRIO TK150E AMPLIFIER, two 

Goodmans Twin-Axiom 10 Speakers 
in 3 cubic ft. Teak Cabinets, and 
Garrard AT60 Mk. II Player/ 

Changer.$270.00 

NEW B.S.R. UA70 Hi-Fi Stereo 
Changer/Player with cueing lever 

and Teak Platform.$44.50 

PALACE 8-WATT Stereo Ampli¬ 
fier. two Magnavox 8” Speakers 
and Garrard 1000 Changer/Phiyar, 

MAGNAVOX or ROLA design 
slimline cabinet with 8 W.R. (V.C. 
15, 8 or 3 ohms) or 8 CMX 

speaker fitted. $26.50 

Cabinet Kit only. $10.50 

MAGNAVOX 12 W.R. and 3 T.C. 
Tweeter with Crossover network 
in 3 C.F. cabinet; I material $4L00 
GOODMANS design 3 CF Cabinet 
and Twin-axiom 10 speaker, fin 

material. $54.00 

Cabinet Kit and Speaker . $44.20 
WIIARFEDALE design, 3 CF 
cabinet (R3) fin material and Gol¬ 
den 10 speaker. $57.00 

Cabinet Kit and Golden 10 

Speaker. $47.00 

Special quotes for other 
Wharfedale or Goodman speakers. 

Available in Maple , Walnut 
or Rosewood colours . Teak 
veneer SI extra for Slimline and 
Bookshelf models . $3.00 extra 

for others . 


PLAYMASTER Bookshelf Speaker 
System. Complete, $30. 
Cabinet kit only $7. 

All other parts, Including speakers, 
Inner bond, etc., $15.40. 
MULLARD Mini BS Unit. 

Kit of parts. Including Cabinet, 
made and polished, speakers, Inner- 
bond and condenser, $21.50. 
Unit complete, $25. 
PLAYMASTER Super Bookshelf 
System. Complete, $40.50. 
Cabinet Id! only $10.50. 

All other parts. Including speakers, 
Inner bond, etc., $25.00. 

Teak, $1.00 extra. 



SPECIAL QUOTES 
For Complete Sets Based On 
LEAK ~~ MAXAMP — PEAK 
— PIONEER — QUAD — 
SANSUI — STAR — TRIO. 


Writ* for Stereo Cotaloguo 


H. B. RADIO SALES 


Manufacturers of Quality Radio and 
Radio Purnlturo for 36 years 


103-105 Cothorin* Stroot, 
LEICHHARDT, SYDNEY 

Tolophono 56-5580 
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ANOTHER RAVE REVIEW! 


Reprinted from the February ’68 issue of the leading English audio publication 

“AUDIO RECORD REVIEW” 


The ADC. 10E Mk. II is the latest— 
and best—in the distinguished family of 
of Audio Dynamic’s cartridges. The first 
model in this impressive line was the 
ADC. 1 brought over for us from America 
by a friend, in 1961, if memory serves us, 
and this was a very high compliance cart¬ 
ridge using a moving-magnet design. The 
compliance figure—we seem to recall— 
was of the order of 25 x 10~ fl cms/dyne, 
if not higher, and most of the pickup arms 
generally available were not capable of 
operating satisfactorily with cartridge/ 
stylus systems possessing such freedom of 
movement, low tip mass, etc. However, 
the elegant SME arm proved equal to the 
tracking requirements and the perform¬ 
ance obtained with that original ADC 
pickup pleased us more than any other 
cartridge/arm combination we had so far 
tested. Not only did the ADC. 1 track 
heavy passages of modulation better than 
any cartridge/arm hitherto used, but its 
results were obtained at an extremely 
light stylus pressure. 

ADC’s Peter Pritchard and his team did 
not however, rest on their laurels, as in 
1964, they introduced a new range of 
high-quality cartridges incorporating, what 
was called, the “induced magnet” prin¬ 
ciple, as well as other improvements. The 
induced magnet system has a soft collar 
attached to the rear of the cantilever with 
the magnet in a fixed position but close 
to it. The stylus-cantilever tube (of 
aluminium) is pivoted at the end nearest 
to the cartridge body in a compliant 
rubber-like material. A tiny piece of 
magnetically conductive material in the 
pivoted end of the stylus tube becomes 
magnetised by induction from the fixed 
magnet—hence the description “induced 
magnet”—and with movement of the 
stylus tube (due to the grooves of the 
record), it couples varying amounts of 
magnetic flux to the four pole-pieces of 
the coils moulded into the cartridge body. 
With this arrangement, the mass of the 
moving element is obviously reduced, as 
it does not haveto carry a heavy magnet. 
Note that the removable stylus asesmbly 
can be replaced, when necessary, by the 
customer* Or dealer, using the correct 
ADC stylus assembly. Other refinements 
now fitted are a 15 degree stylus vertical 
angle, an elliptical stylus, found in the 
ADC.4, ADC.660, and ADC.770 types, 
as well as the latest and most advanced 
ADC.10E Mk. II model. 

The general appearance of this 10E 
design resembles the ADC.4, except the 
cantilever, which is tapered to a fine end 
that supports a very small platform on 
which the diamond tip is mounted. This 
shape has the advantages of lowering the 
tip mass and increasing the strength of 
the cantilever, particularly at the fulcrum, 
where it is most needed. The compliance 
has been raised further to a claimed 
35 x 10*® cms/dyne, which in turn means 
that only the highest grade pickup arms 


can do justice to the ADC.10E cartridge. 
This seems an appropriate moment to 
emphasise that when working with stylus 
pressures of the low magnitude suitable 
for such high-compliance cartridges, it is 
essential to keep the discs free from dust, 
as even a small particle can lift the stylus 
in the groove causing some distortion. 

As the admirable Pritchard ADC.40 
pickup arm was not available during our 
tests, our checks were conducted with an 
Ortofon arm (for listening tests) and with 
an SME 9in model (for instrument 
measurements). Among the numerous 
records we use, one of our favourites for 
listening tests is a version of the Brahms’ 
Piano Concerto No. 2. From the 
moment we lowered the pickup on to this 
disc, the ADC.10E pleased us more than 
any other cartridge yet tried on this 
record. 

As we went on to play other known 
records, the smooth, effortless sound 
quality caressed our ears, and in an 
attempt to catch it out, we compared the 
performance on the Shure “Audio 



ADC.10E/II 


Obstacle Course” LP with two other top- 
quality pickups. At 1 gram, weight, repro¬ 
duction was clean at maximum velocities 
of our test records (including the Model 
211 disc). Extended listening with various 
recordings convinced us beyond doubt that 
the ADC.IOE-Mk. II is the equal of any 
cartridge available today, with a perform¬ 
ance that will be difficult to surpass. 
Upper string tone is clean and yet has a 
light feathery quality, bass register is 
firm and weighty, all adding up to an im¬ 
pression of a level response throughout a 
wide frequency range. Sonic detail and 
definition are excellent without introduc¬ 
ing any brittleness. 

As its output is only 0.9 millivolts per 
channel (at 1 cm/sec.) the amplifier 
volume control needs to be well advanced 
on some pre-amplifiers to provide full 
volume level. An amplifier with a sen¬ 
sitivity around 3 mV for 10 volts output 
would be sufficient to provide a high 


sound level with the average loudspeaker 
system. 

From subjective listening tests, we turn 
to measurements: on SME arm, with 47 
Kohms load in each channel and employ¬ 
ing following test records: “Hi-Fi/Stereo 
Review” Model 211, Decca SXL.2057 and 
EMI TCS.101 and 102: 

Output: at 1 kHz and 1 cm/sec.: 0.9mV 
per channel. 

Frequency Response: 1 kHz as zero, and 
stylus pressure of 1 gram. 


Hz 

LH 

db 

RH 

db 

20 kHz 

-1 

0 

18 kHz 

-1 

0 

16 kHz 

— 1 

— 1 

14 kHz 

—0.5 

-0.5 

12 kHz 

—0.5 

0 

10 kHz 

0 

0 

8 kHz 

0 

-4-0.5 

6 kHz 

0 

4-0.5 

5 kHz 

-4-0.5 

0 

4 kHz 

0 

'41 

3 kHz 

0 

41 

2 kHz 

0 

0 

1 kHz 

0 

0 

700 

0 

0 

400 

-0.5 

-0.5 

200 

+ 1 

40.5 

60 

0 

0 

30 

-2 

-2 


This frequency response is truly excep¬ 
tional; when plotted, it is almost a straight 
line. 

Channel Separation 


Hz 

LH 

RH 


db 

db 

10 kHz 

-30 

-25 

5 kHz 

-30 

-30 

1 kHz 

-30 

-30 

100 

-28 

-30 


Tracing: found to be excellent on 
heavily modulated music waveforms and 
test tones—at 1 gram. 

Waveform: extremely good at all fre¬ 
quencies as observed on the oscilloscope. 

Hum: the ADC.10E is well screened 
from hum fields, as the body containing 
the coils is almost totally covered in a 
metal shield. A magnetic turntable is 
not, however, advisable, but few trans- 
scription types are made today of mag¬ 
netic material. 

SUMMARY: Any investigator with 
critical listening faculties cannot but be 
enthusiastic about the ADC.10E Mk. II 
cartridge. Never a moment’s anxiety when 
playing known “difficult” records. An im¬ 
peccable overall sound quality that de¬ 
lights the ears, and places the 10E right 
at the top of the pickup tree, sharing this 
dizzy pinnacle with one or two other 
makes only. Indeed, some listeners will 
claim that the ADC.10E is at the tip of 
the pinnacle, but in this rarefied atmos¬ 
phere the judgments become very subtle. 


J. H. REPRODUCERS PTY. LTD. 

293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 

TELEPHONE: 277.3066 


Exclusive Australian Representatives of ADC, V.S.A., and KEF, VJC., and makers of the /. H. 

SYNCHRONOUS TURNTABLE. 


112 


ELECTRONICS Australia, June, 7968 











JAZZ HERITAGE SERIES ... 


reviewed by T. Forbes Cameron 


Festival recently released the first albums from the long-overdue but very 
welcome American Decca reissue program. Some of these are reviewed below, 
and others will be covered in a future issue. The supervisor of this series is 
Milt Gabler (of Commodore fame), and he has promised further albums by 
Basie, Lunceford, Henderson, McShann, Barnet and many others. The entire 
project should apparently be near completion by the end of the year. 

Collectors, however, should note that Nevill Sherbum, of Swaggie Records, 
has reissued a substantial amount of American Decca material and the English 
Ace of Hearts label also duplicates some of tha tracks on the Jazz Heritage 
series. Nevertheless, this will be a very valuable project. The general pre¬ 
sentation is excellent. The tracks, for example, are arranged chronologically 
and the sleeve notes are first-rate. One final technical point: All albums have 
been remastered (or electronically re-channelled) for stereo, a process with 
which I have little sympathy. However, the sound on most of the albums is 
good. 


RARE ITEMS — Louis Armstrong. 
Festival Jazz Heritage Series DL- 
32700. 

Interest: Armstrong trumpet and 
vocals in thirties. 

Performance: Some classic tracks, 
generally excellent. 

Quality: Bright recordings, well 
transferred. 

Any Armstrong reissue set from the 
pre-war years is a very welcome event. 
One of my favourite sounds in jazz 
is Armstrong’s trumpet (and vocals) 
in front of his big band in the thirties. 
(Indeed, I would be prepared to argue 
that the majority of Armstrong's 'finest 
solos were recorded in this period). 
This particular set (1935-44) is not 
quite the best of his work in this 
period but it is, nevertheless, a most 
rewarding and enjoyable album 

The pick of the tracks are “Thanks A 
Million” from 1935; “Ev’ntide” and 
“Thankful” from 1936; and “Jubilee,” 
“Struttin’ With Some Barbecue” and 
“It’s Wonderful” from 1938. Indeed the 
album is worth having for the last 
three alone. The backings, by what 
was substantially Luis Russell’s Or¬ 
chestra, are excellent and both Charlie 
Holmes and J. C. Higginbotham make 
occasional appearances for brief but 
effective solos. I care rather less for 
the three tracks made in the early 
forties but one of them is the pre¬ 
viously unissued 1944 recording of 
“Groovin.” 

It should, incidentally, be noted that 
a number of these recordings have 
been reissued on the Swaggie 7in LP 
series “Swing That Music.” Dan Mor- 
genstern’s sleeve-note is sympathetic 
but full recording details are not given. 
The playing time of this highly recom¬ 
mended album is 41 minutes. 

★ ★ ★ 

SAVOY—Chick Webb (Volume One). 
Festival Jazz Heritage Series 
DL-32699. 

KING OF THE SAVOY—Chick Webb 
(Volume Two). Festival Jazz Heri¬ 
tage Series DL-32703. 

Interest: Great band of the thirties. 
Performance: Most enjoyable. 
Quality: Good transfers. 

The music of the magnificent but 
grossly underrated Chick Webb Orches¬ 
tra has been very inadequately docu¬ 
mented. These two volume LP’s contain 
84 minutes of the Webb Band at some¬ 
thing close to its best, from the middle 


of 1929 until early 1939 when it held 
the floor at the Savoy Ballroom in 
Harlem. Chick Webb himself was a 
remarkable character — a shade over 
four feet tall but one of the greatest 
drummers in the history of jazz. 

The secret of the Webb Band was 
not so much its individual personality 
(like Ellington) or even ids consider¬ 
able solo strength but the fact that rt 
swung hard and appealed tremendously 
to the dancers. 

Volume One contains tracks from 
1929 to 1936 (about the time Ella 
Fitzgerald's singing was becoming 
rather more important than the band 
itself). On the whole, 1 prefer these 
tracks to those on tlhe second volume, 
mainly for Edgar Sampson’s grdat 
arrangements (especially “Don’t Be 
That Way”), Jimmy Harrison’s and 
later Sandy Williams’ superb trombone 
solos and the trumpet work of Bobby 
Stark and Taft Jordan. 

Volume Two (1937-39) had four 
vooals by Ella Fitzgerald and some 
flag-waving Webb on numbers like 
“Clap Hands” and “Liza”. The arrange¬ 
ments are a shade less interesting but 
Sandy Williams turns in some more 
staggering trombone solos. This second 
volume also displays Webb’s incredible 
drumming skills to better advantage 
and his solo on “Harlem Congo” is 
superb. 

Stanley Dance’s sleeve notes, inci¬ 
dentally, are of considerable interest 
and assistance to younger collectors, 
not familiar with the Chick Webb Band. 
Anyone with the slightest interest in 
the great big bands of the thirties 
should tat least hear these two LP’s 
by one of the greatest of them all. 

★ ★ ★ 

THE BEGINNING — Duke Elling¬ 
ton (Volume One). Festival Jazz 
Heritage Series DL-3270I. 

Interest: Early Ellingtton (1926-28) 
Performance: An interesting and 
important stage in Ellington's 
development. 

Quality: Disappointingly poor 
sound. 

The music on this record (not quite 
“the beginning,” for the Washington¬ 
ians recorded in late 1924) is distinc¬ 
tively Ellingtonian. By the end of the 
1920s, Ellington was becoming more 
and more concerned with overall form, 
composition and texture, but, at this 
earlier stage, the emphasis was rather 


on the superb individuals in his or- 
chest ra. 

The tracks on the first side (up to 
April 1927) were recorded during the 
band’s residency at the Kentucky Club; 
and the second side during the band’s 
enormously successful years at the 
Cotton Club. These are the Vocalion 
and Brunswick recordings. While it 
can be argued, for example, that the 
Victor version of “East St. Louis 
Toodleoo” is superior, the Brunswick 
“Black and Tan Fantasy” is perhaps 
the finest of the early versions. Nine of 
the fourteen numbers are Ellington 
compositions and of these only “Black 
and Tan,” “East St. Louis” and “Black 
Beauty” have survived the years. But 
“Jubilee Stomp” 'and “Take It Easy” 
are both first-rate compositions which 
deserve to be heard again. 

The outstanding soloists at this time 
were, of course, Bubber Miley and Joe 
Nanton, but Hodges and Bigard, who 
both joined Ellington in 1928, are fea¬ 
tured on the last four tracks. 

This is a worthwhile reissue but the 
sound quality should have been better. 
All the soloists <are identified and the 
playing time is 42 minutes. 

★ ★ ★ 

SOUTH SIDE SWING — Earl Hines 
Orchestra. Festival Jazz Heritage 
Series DL-32702. 

Interest: Vintage Hines (1934-35). 
Performance: Excellent. 

Quality: Reasonably good sound. 

There is quite a strong parallel be¬ 
tween the Chick Webb and Earl Hines 
Orchestras of the thirties. Both were 
sparked bv their leaders’ individual 
brilliance; both enjoyed long and suc- 
(Continued on Page 158) 


™ SPECIALISE 

TAPE RECORDERS 

EXPERT REPAIRS 

To all brands by German technicians in 
modern equipped workshop. 

Contact 

Kkla 


KLAPP ELECTRONICS PTY. LTD., 

224 CHAPEL STREET, PRAHRAN. VICTORIA. 
TELEPHONE: 51-4453. 



ACOS CHANCER DUST BUD 


Essential to all who value their records, the 
Chan9er Dust Bug clips easily over most changer 
arms and sweeps the record both before end 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record end 
styli life can be increased by up to five times with 
e Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

AMPLION (A/SIA) Pty. Ltd., 

29 Major's Bay Rd., Concord, N.S.W. 


ELECTRONICS Australia, June, 1968 113 

\ • > / . • 












TRADE REVIEWS 
AND RELEASES 

Pye Quartz Crystal Oscillator Units 

In addition to the manufacture of a wide range of quartz 
crystals for frequency control and filters, the Crystal Division 
of Pye Pty. Ltd., are looking into the field of what moy be 
termed "Frequency Management." 


Fundamentally, this means that Pye are 
making up complete crystal oscillator 
units to meet a wide variety of require¬ 
ments. These units should have an imme¬ 
diate appeal to the engineer who has 
the task of designing equipment which 
needs one or more crystal oscillators. An 
oscillator to meet the specific need can 
be supplied ready for use, so freeing the 
engineer of this task and allowing him 
to concentrate on other aspects of his 
design. 

Possibly the most popular line would 
be the type XL senes mounted on a 
printed board. These are available over 
the wide frequency range from 1.5KHz 
to 100MHz. This range is divided into 
eight groups and the dimensions of the 
boards vary from 5*in x 2in for the 
lowest frequencies, to 2tfn x 2in for the 
highest, frequencies. On the facing page is 
a picture of the Type XL681 which falls 
into the frequency range, 50-150KHz. The 
crystal in this unit is a vacuum mounted 
type and is of necessity rather long 
because of the low frequency. At fre¬ 
quencies higher than 500KHz, the crystal 
is smaller and mounted in one of the 
conventional metal cases. 

There are two methods of board mount¬ 
ing available. One is by 4BA clearance 
holes in each of the four corners. The 
alternative method is by an inline plug 
and socket which is supplied as an op¬ 
tional extra. This is the same as the 
unit in the picture. If this method is 
required, then PI is added to the oscillator 
type. In this case, the type No. is XL681PI. 

All of these units are designed to 
operate from 12 volts DC and the current 
drain, according to the actual type, ranges 


from 10 milliamps to 20 milliamps maxi¬ 
mum. Frequency/temperature stability is 

2 uoted in all cases, from 0°C to -f60° 
' and the figure varies according to 
frequency, between ±0.01 per cent to 
±0.003 per cent. The price for this series 
ranges from $10.50 to $35.50. 

A variation on the series just described 
» the Type XL601. This type has the 
same general characteristics but differs in 
three important aspects. It is also mount¬ 
ed on a small printed board and this as¬ 
sembly is then contained in a metal box 
which measures If in long x lin wide x 
7/8in high. Provision is also made for 
leads to a potentiometer by which the fre¬ 
quency of oscillation may be adjusted re¬ 
motely. Due to the restricted size of the 
box, the lowest frequency crystal which 
can be accommodated, is 5MHz. The unit 
is mounted by two studs and nuts to a 
board or panel, and the terminations are 
brought out via glass seal lead-throughs. 

Where a highly stable and precision 
crystal oscillator has been required in the 
past, the solution has normally been an 
oscillator with the crystal temperature- 
controlled in an oven. This is a very 
satisfactory method for fixed equipment 
but the time has come when high stability 
and precision are often needed for port¬ 
able equipment This presents the problem 
of relatively high current drain on the 
power supply for the oven. As an answer 
to this problem, a new type of oscillator 
has emerged. It is known as the TCXO, 
which stands for “Temperature-Compen¬ 
sated Crystal Oscillator.” 

The engineers at Pye Pty. Ltd., in 
Melbourne, have devoted between two 


and three years to the development of 
this type of oscillator. Initially, the wodc 
was carried out for the Department of 
Supply and other Government Depart¬ 
ments. The results of this work are now 
generally available to industry. 

The complete story of the TCXO would 
occupy far more space than we could 
devote to it here. However, we can touch 
on some of the more salient points 
which should give a fair idea of what 
j it is about 

First of all, a crystal with the right 
characteristics must be selected. This may 
be an AT cut, with the angle of cut set 
to give the right frequency-temperature 
curve shape. A vacuum mounted crystal 
is also preferred. 

The basic oscillator circuit is designed 
to use a minimum of components, parti¬ 
cularly those which are likely to affect 
the frequency-temperature characteristics. 
Added to this circuit is a complex net¬ 
work of temperature-sensitive components. 
The temperature-frequency curve of this 
network is adjusted to be the reverse of 
the corresponding curve of the crystal. By 
this means, a temperature-sensitive react¬ 
ance is provided, which offsets the effect 
of temperature on the crystal and so re¬ 
stores the frequency of oscillation to its 
nominal value. 

There are a number of approaches to 
the problem of temperature compensation, 
such components as thermistors and vari¬ 
caps being useful for this purpose. In 
the case where varicaps are used, the 
circuit is arranged so that a capacitance 
may be occupied by the varicap. To 
provide for external fine adjustment of 
frequency, the varicap may be adjusted 
by means of a voltage from an external 
potentiometer. This is shown in the 
block diagram, opposite page. 

It is possible to obtain almost complete 
compensation over the temperature range 
from —20° to 4-70°C. The stability 
which has been attained, is ±.0002%. In 
order to achieve this figure, other points 
have to be considered. The supply voltage 
is nominally 10 volts and this must be 
maintained to within ±0.1 volt. In addi¬ 
tion to careful selection of oscillator com¬ 
ponents, the layout of all items on the 
board has to be carefully considered. 

Initially, the Pye engineers concentrated 
on an oscillator at the frequency of 
4000KHz. The performance attained with 
this unit is shown on the curve, which 
gives a comparison with a normal un¬ 
compensated oscillator. Having achieved 
the goal at 4000KHz, work is now going 
on to produce the same order of per¬ 
formance at frequencies both above and 
below 4000KHz. 




LEFT: Curves showing the effect of compensation 
on a typical crystal characteristic . 

RIGHT: Two crystal oscillators from the Pye 
TCXO range . The larger unit on the left has an in¬ 
built potentiometer for frequency adjustment , and 
the unit on the right is designed for use with a 
remote potentiometer . 
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EXTERNAL 

FREQUENCY 

ADJUSTMENT 



COMPENSATED 

" frequency 

OUTPUT 


TOP: A typical crystal oscillator from the Pye range. This unit is of the 
plug-in type, and is designed for operation at 56KHz. BOTTOM: Block 
diagram of compensated oscillator. 


The type No. of the 4000KHz unit is 
XL560. It is mounted in a small metal 
>ox which measures 2in long x iin wide 
l 2iin high. The box is gas sealed and 
he signal outlet is via a coaxial socket. 
Other connections are via glass sealed 
Head-throughs and a potentiometer is used 
o make fine frequency adjustments 
At the present time, the cost of pro¬ 
duction of these oscillators is rather high, 
lowever, for some applications, these 
igh stability units are an economic 
roposition. It is the aim of the manu- 
acturers to reduce the cost as quickly 
s circumstances allow, and so make high 
>erformance oscillators available to more 
isers. 

At the same time, Pye are also making 
igh stability oscillators which use thermo- 
tatically controlled ovens. In cases where 
>rospective customers prefer this method 
>n the score of cost, or for any other 
eason, the Pye engineers are always pre- 
>ared to discuss individual and specific 
equirements. 

Applications for high stability quartz 


oscillators are numerous. They may be 
used as a frequency sub-standard or for 
high accuracy clocks, which are becoming 
more needed as time goes on. Another 
application is in the field of SSB com¬ 
munications and other aspects of com¬ 
munications, where the need for frequency 
stability is becoming tighter. Colour tele¬ 
vision is another possibility, along with 
many others. 

As may well be imagined, in order to 
produce oscillators with such a high 
order of performance, it is essential to 
have measuring equipment which can 
accurately evaluate the performance of 
the products. Although Pye have excellent 
equipment for this purpose, the state of 
the art is advancing so rapidly that they 
have found it necessary to install a 
caesium beam standard of their own. At 
the time of writing, the actual installation 
is only a week or so off. 

Further inquiries on any of the above 
products may be directed to the office of 
Pye Pty. Ltd., in the capital city of each 
State. (I.L.P.) 
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Audio Technics Cartridges and Tone Arms 

Jacoby, Mitchell and Co. Pty. Ltd. have advised that they 
will market in Australia the range of cartridges and tone 
arms made by the Audio Technica company, of Japan. 


SPECIALS FOR JUNE 

R Parts available for following 
Projects:— 

Trans. RF Test Osc., March 

D *68 • . $36*62 net* 

Trans. Audio Osc., Sept. 

*65.$36.73 net. 

Preamp, for Mag. P.U. and 

S Tape Heads, Oct. ’65, 

$12.44 net. 
Mullard 10/10 Trans. Amp. 

$69.66 net. 

Three Trans. Receiver using FET 
Detector. March ’68 . $30.36 net. 
Mullard 10/10 Kit (Valve) $107.72 net. 
P/M 116 40w Guitar Amp, June *67. 

$71.38 net. 

P/M 117 60w Guitar Amp. July *67. 

$79.06 net. 

P/M 108 Stereogram, Oct. ’64. 

$92.91 net. 

Service Station Tacho. with Dwell 

Angle, Oct. *64.. $40.83 net. 

1966 3in CRO.$115.23 net 

P/M 115 lOw/lOw Trans. Amp., April 

*67.$104.05 net 

Magnet P.U. for P/M 115, May ’67 
$12.63 net 

1967 All Wave 7 Receiver, Dec. *67. 

$129.37 net 

Tfw Independent Wholesaler 
RADIO DESPATCH SERVICE, 
Radio and Electrical distributors, 
869 GEORGE STREET, SYDNEY. 

Cnr. George end Harris Streets. 
Phone 211-0816, 211-0191. 

Open Saturday mornings. 


G.E. Low Level 

AMPLIFIER 



PA230 

(Actual Size .770") 

as used In "Electronics" Mllilvoltmeter 

|f* E 'S including 
<8 « 1 w Sales Tax 


Initially Jacoby, Mitchell will stock 
hree of the Audio Technica magnetic 
artridges and three tone arms. 

The range of cartridges includes one 
diich will retail for the very low price 
f $7.50. This is the A.T.6, and despite 
be low price, the claimed performance is 
npressive. Frequency response is quot- 
d as 20-20,000Hz Hh2.5dB; compliance 
s 20ucM/dyne; tracking weight as 1.5 to 

grams; output as 5mV (1000Hz, 50.8 
im/sec.). 

The next up the price scale is the A.T. 
S, retailing at $13.95. Claimed perform- 
nce for this is: Frequency response, 20- 
1,000 Hz ±2dB, compliance; 22ucM/- 
yne; tracking weight, 1 to 3 grams; out- 
ut, 5mV (1000Hz, 50.8mm/sec.). 

The top-of-the-line unit is the A.T.7S, 
etailing at $32.95. The specification sheet 
uotes: frequency response, 10-25,000Hz 
t2.5db; compliance, 30ucM/dyne; track- 
ig weight, 0.8 to 2.5 grams; output, 5raV 
1000Hz, 50.8mm/sec.), 

We have not as yet had an opportunity 
j test any of these cartridges, but expect 


to present a full report in a future issue. 
However, the cartridges have a neat ap¬ 
pearance, and look to be very well con¬ 
structed. All three units are of the mov¬ 
ing magnet type. Stylus changeover is ex¬ 
tremely simple, it being necessary only to 
puli out the old assembly and replace the 
new one by inserting a square section 
shank into a matching hole in the cart¬ 
ridge case and pressing the assembly 
home. Stylus assemblies are inexpensive, 
and we understand that elliptical styli will 
be available to those who require them. 

The three tone arms being stocked in¬ 
itially are the A.T.1901, retail $18.75; 
A.T. 1005, $37.50; AT1503, $46.75. No 
specifications are available for these arms 
at the time of writing. An inspection of 
these items shows them to be well en¬ 
gineered and finished. As with the cart¬ 
ridges, a detailed report will be given in 
a future issue. 

Inquiries for Audio Technica products 
should be addressed to the importers, 
Jacoby, Mitchell and Co. Pty. Ltd., 469- 
475 Kent Street, Sydney, or interstate of¬ 
fices. 


PA 222 Audio Amplifier .. $5.82 

C 106Y1 SCR. $1.49 

C 20D SCR. .. $4.28 

SC 40D Triac, AC Switch, 

400V s . 6A.$5.46 

SC 45D Triac, AC Switch, 

400V, 10A. $7.04 

SC SOD Triac, AC Switch, 

400V, 15A.$10.47 

TD 717 Tunnel Diode .. .. $2.13 
ST2 Diac, Trigger Diode .. $1.47 

2N 2160 UJT. $2.02 

2N 2646 UJT. $1.52 


All prices inclusive of Soles Tax and 
post free. 

From Radio Supply Stores Everywhere. 

WATKIN WYNNE PTY. LTD. 

32 FALCON ST., CROWS NEST, 
N.S.W. 2065. P.O. BOX 392, 
CROW’S NEST. Phone: 43-2107, 
43-1912. 
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University 


UNIVERSAL BRIDGE SECTION: 

• Inductance (L) 

O.luH—110H 8 ranges 

Accuracy ±1%, ±0.5% of the full 

scale. 

• Capacitance (C) 

lpf — 1,100 uF 8 ranges 
Accuracy ±1%, ±0.5% of the full 
scale 

• Resistance (R) 

.01 ohm — 11 M-ohm 8 ranges 
Accuracy ±1%, ±0.5% of the full 
scale 

• Q and DO.1-12 ±10% ±0.1 

POWER SUPPLY: 

Battery operated 

BRIDGE SOURCE: 

Internal Oscillator lKc/s 


MULTIMETER RANGES: 

DC VOLTAGE: 

0-2.5 volts) 

0-10 volts) 

0-50 volts) —20,000 ohms per volt 
0-250 volts) 

0-1,000 volts) 

AC VOLTAGE 

0-2.5 volts) 

0-10 volts) 

0-50 volts)—8,000 ohms per volt 

0-250 volts) 

0-1,000 volts) 

DC CURRENT 

0-50 microamperes—250 millivolts 
0-0.5 milliamperes) 

0-5 milliamperes) 

0-50 milliamperes) —150 millivolts 
0-250 milliamperes) 

DC RESISTANCE: 

Range RX1 RX10 RX100 
50 M-ohm 



THE UNIVERSAL MULTITESTER 
MODEL “UNITER F” 
DIMENSIONS: 9cm x 20cm x 15cm* 51b. 

Midscale —74-ohm 740-ohm 

7.4k-ohm 434k-ohm 
Minimum — 1-ohm 10-ohm 100- 
ohm lOk-ohm 

Maximum —lOk-ohm lOOk-ohm 1 
Megohm 50 Megohm 
—20ma 2ma 0.2ma 


VOLUME LEVEL: 

—lOdb-|-10db on AC 2.5 volt range 

-f5db—i-36db on AC 50 volt range 


ALLOWANCES: 

DC voltage: ±3% at full scale deflection 
AC voltage: ±4% at F.S.D. 

DC current: ±3 % at full scale deflection 
DC resistance ±3% of full scale length 


Price $120 plus tax 


UNIVERSITY GRAHAM INSTRUMENTS Pty. Ltd., 
106 BELMORE ROAD, R1VERWOOD, N.S.W., 2210. 
Telephones: 53-0644 (5 lines). 

Telegrams and Cables: Raquip, Sydney. 


VICTORIA: EASTERN INSTRUMENT SERVICE Pty. Ltd., 
3 CARROL CRES., GLEN IRIS, 3146 
VICTORIA. Ph.: 20-3294. 


W.A.: Atkins (W.A.) Ltd., 

894 Hay Street, Perth, 6000. 
S.A.: Jason Trading Co., Pty. Ltd., 
33 Market Street, 

Adelaide, 5000. Ph. 51-6263. 


Representatives: 

QLD.: Keith Percy and Co. Pty. Ltd., 
Waterloo St., Newstead, Bris., 
Old., 4006. 


TAS.: W. P. Martin and Company, 

202 Argyle Street, Hobart, 7000. 
And 150 Wellington Street, 
Lanuceston, 7250. 



DISTRIBUTORS:—A. E. Harrold Pty. Ltd., 123-125 Charlotte Street, Brisbane. Qld.—Home¬ 
crafts Tasmania, 199 Collins Street, Hobart. Tai.—Newton McLaren Ltd,, 82 Gilbert Street, 
Adelaide, S.A.—Atkins (W.A.) 894 Hay Street, Perth, W.A.—George Brown & Co. Pty. Ltd. 
267 Clarence Street, Sydney. N.S.W. 
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The cabinet is of the same dimensions 
as specified and was finished in teak 
veneer. The sides and back are of 3/8in 
plywood while the front baffle is made of 
Jin flakeboard. Considerable attention has 
been paid to the cabinet sealing, in line 
with the stress placed on it in the original 
article. The front baffle is glued and screw¬ 
ed in place while the back is secured 
with 14 screws and sealed with a soft, 
synthetic rubber gasket. A gasket has 
been made for the woofer as described 
in the note on Point Four speakers in the 
May issue on page 158. 

Set up in a listening comparison with 
our prototype Point Four system it had the 
same qualities for which this system now 
has a growing reputation — particularly 
a smooth, extended bass response. 

Broadway Electronics are supplying the 
Point Four system completely finished at 
$37.80 or in kit form at $30. 
Cabinets are available in teak, walnut 
and Queensland maple finishes. Cabinets 
and components are also available separ¬ 
ately over the counter. 

Broadway Electronics also have avail¬ 
able a special synthetic rubber strip for 
making the seal between the woofer 
speaker and the front baffle. This is includ¬ 
ed in the completed cabinets and kitsets, 
or retails for 20c a 2ft length. (L.D.S.) 


VOLTAGE REGULATORS AND RHEOSTATS FROM JAPAN 


Matsunaga “Stavol” 200VA volt - 
age regulator. 

prising a wire-wound ring core on a flat’* 
ceramic base. A special type of constant 
pressure graphite brush is used, to ensure 
smooth operation and long life, and a 
vitreous enamel finish permits opera/tion 
at high ambient temperatures. 

Samples of these rheostats we examined 
showed them to be ruggedly constructed, 
and give the impression that they will 
stand up to a great deal of hard wear. 
Brush movement is smooth, and without 
backlash. The smaller units are mounted 
by means of a single locking nut on the 
centre bush, while the largest units have 
a metal plate tapped in two places and 
bushed for screw fixing. 

For quantities of 1-9, prices range from 
$3.40 for the 10W units to $16.95 for 
the 300W units. Quantity discounts apply 
for 10 or more units. Further details 
may be obtained from Ferguson Trans¬ 
formers Pty. Ltd., 331 High Street, Chats- 
wood, N.S.W. 2067. 


nr 


Ferguson Transformers has advised the availability of volt¬ 
age regulators and rheostats from Japanese manufacturers. 


The voltage regulators come from 
Matsunaga International, and are 
marketed under the trade name “Stavol.” 
The company advises that these are es¬ 
sentially the conventional Matsunaga 
slide regulators which it has been market¬ 
ing here for some time, combined with a 
servo motor and solid state amplifier. 
Variations of input voltage are detected 
in the amplifier circuit and amplified sig¬ 
nals operate the servo motor to adjust the 
output voltage automatically to iis preset 
value. The advantages claimed for this 
sysitem over saturation transformers, SCR 
types and magnetic amplifiers are that 
no waveform distortion occurs and maxi¬ 
mum efficiency is obtained from low- 
leakage flux design. 

The units are designed for a nominal 
input of 240V, but will operate over the 
range 192V to 288V. Output voltage is 
adjustable over 220V to 260V. 

lllllllll1lllll1llll!!llllllllllllll|lllll!iUUillll!IIIIII|llltlllllllllllllll!llllllIIIIHIllIi 

PLAYMASTER POINT FOUR 

Messrs. Broadway Electronics 
recently submitted for review a 
production sample of the Play- 
master Point Four loudspeaker 
system which was featured in the 
February, 1968, issue. 


We tested a 2000VA model and found 
it easily exceeded the claimed perform¬ 
ance. Output remained steady at 240V 
with the input reduced as low as 170V, 
and there was no noticeable variation of 
output voltage over the full operating 
range. Regulation Is such that voltage 
fluctuation is virtually unmeasurable from 
no load to full load. As a source of 
stable voltage for laboratory or workshop 
use, this unit should meet the most exact¬ 
ing conditions. 

The rheostats are the product of the 
Yagishita Electric Company. They are 
designed to Military Specification MIL- 
R-22A and are available in seven different 
wattage ratings from 10W to 300W, with 
resistance range from 0.5 ohms to 10K 
ohms, standard tolerance being ±10 per 
cent. They are conventionally shaped, com- 


Unils of the Yagishita rheostat 
range. 


i» 
• • 
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SOLDERING TOOLS 


THE VITAL POINT IN PRECISION SOLDERING 

No more guesswork . . . the correct size, the correct 
temperature for every job. 


See the range of Adcola "M" Series Solder Tools Illustrated in Electronics Aust 
May, '68, edition or write for Illustrated brochure to: 


ADCOLA PRODUCTS PTY. LIMITKD, 12 Churchill St., Mont Albert. Vic. 88-43S1 
ADCOLA PRODUCTS PTY. LTD., 17 Burwood Road, Burwood. N.S.W. 747-1606 
Queensland: T. H. Martin Pty. Ltd., 56-74 Edward Street, Brisbane. 2.0555 
F. R. Mayfield Pty. Ltd.. 11 Halifax St.. Adelaide. S.A. 8-4131 

W. Australia: Everett Agency Pty. Ltd., 17 Northwootf St.. West Leedervllle, 6007. 

Phone 84137 
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POWER TRANSFORMERS 

Suitable lor Transistorised Equipment 


SECONDARY VOLTS 


PRIMARY VOLTS 

240 V. — 50 C.P.S. 


TYPE 


6.3 V. — (1 A) 

6.3 V. — (2.5 A) or 
12.6 V. C.T. - (1.25 A) 


5579 

2150 


12.6 V. C.T. — (150 M.A.) 
6.3 V. — (4 A) or 
12.6 V. C.T. - (2 A) 


6474 

5508 


12.6 V. - (5 A) or 
25.2 V. C.T.-(2.5 A) 


5509 


17 V. - (1 A) 

20-0-20 V. - (2.0 A) 

22 V. — (2.5 A) or 
44 V. C.T. — (1.25 A) 


5590 

5755 

5502 


32 V. — (2.0 A) 

36 V. C.T. — (2.5 A) 

35-0-35 V. — (0.75 A) 

37.5 V-Q-37.5 V. — (0.75 A) 


6413 


5526 


6232 


5721 


For further information refer to A & R Catalogue 
or Consult your A & R Stockist! 


SATO 


Millions of our various electric parts are being exported to 
many countries of the world. Free catalogues are available 

upon your request to the 
manufacturer or through 
trading companies. 


PARTS 



SATO PARTS 


CO., LTD. 


HEAD OFFICE: 2-12 EBISU, SHIBUYA-KU, TOKYO, JAPAN 

TEL. 442-8505-8 

BANK ACCOUNT: MITSUBISHI BANK EBISU BRANCH 
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FLUIDICS KIT 
FROM PLESSEY 


A kit designed to allow engineers 
to familiarise themselves with the 
capabilities of fluidics, and to 
build and test prototype systems 
using standard Plessey fluidic 
devices, has been introduced by 
the Plessey Company. 

Plessey has been active for several 
ears in the development of fluidics from 
laboratory curiosity to a practical 
ngineering technique. The company 
roduces a wide range of fluidic devices 
icluding logic elements, transducers, 
lanifolds, and other ancillary equipment 
> make up a complete fluidic control 
rstem. (An article on the principles of 
uidics appears in this issue of 
Electronics Australia”.) 

The experimental kit is intended for 
iree main classes of user. The research 
orker can have a convenient package 
>r developmental work. The engineer can 
jild a prototype knowing that the final 
'stem will duplicate its performance. In 
location, the kit facilitates the 
tplanation of logic systems, because a 
udent can see what is happening. The 
>mponents are extremely robust and de- 
gned for repeated assembly and 
smantling without damage, and without 
ly tools other than a pair of scissors. 

The hardware in the kit comprises 20 
gic elements (12 OR/NOR, four bistable, 
►ur AND), six digital indicators, four 
•oximity detectors, a pressure gauge, an 
ectropneumatic relay transducer, two 
triable restrictors, and a variety of 
ounting and connecting units. These 
elude three manifolds — large diameter 
bes, each with a row of nozzles which 
ovide both the (air) power supply and 
push fit mounting facility for up to 12 
gic elements — 50ft of small bore 
astic tubing for inter-device connections, 
id miscellaneous stoppers, Y connectors, 
ps and clips. 

In addition to the standard selection, 
her devices are offered as optional 
tras and can be accommodated within 
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ofessional Porcelain Capacitors 

VITRAMON PTY. LTD., the newly 
:ablished Australian subsidiary of Vitra- 
m Inc., U.S.A., has announced the 
ailability of precision monolithic porce- 
n capacitors off the shelf. These are 
?h quality components intended for the 
)st exacting applications in professional 
;ctronics engineering. The capacitors 
ve a zero temperature coefficient 
±25ppm per °C); mean time be- 
een failures of 5.2 million hours; tem- 
rature range of —55 to +125 C; dis- 
ation factor of .001; and an insulation 
►istance of 100,000M. Capacity range 
0.5 to 10,000pF, voltage ratings from 
to 2500V DC, and current ratings to 
A RF. 

Vitramon’s stock includes a range of 
&hly stable and approved ceramic 
pacitors and ceramic monolithics of 
5 h volumetric efficiency in conventional, 
)ular and chip configurations. The com- 
ny plans to manufacture Vitramon 
pacitors in Sydney in about two years’ 
le. Details of the capacitors may be 
tained from Vitramon Pty. Ltd., 534- 
5 Prince’s Highway, Rockdale, N.S.W. 
16. 


the same case. These are a regulator 
filter, sensitive digital amplifier and dia¬ 
phragm operated switch. Further quantities 
of standard devices can be supplied on 
request. 

The kit is supplied in a stout wooden 
case, 22in x 14tin x 3tin, covered in 
washable rexine, with a moulded foam 
plastic insert that accommodates all the 
components. A 38-page handbook that 
describes the basic fluidics concept, the 
units supplied in the kit, and their 


essential.) The following sections detail the 
elements of the kit, and the method of 
combining them to form working 
networks. 

The major part of the handbook is 
devoted to 11 experiments which cover 
some of the fundamental configurations 
possible with the system, equipping the 
user to design his own circuits. The 
designs described in the book can be 
combined to satisfy more complex 
requirements — two examples given being 


The Plessey fluidics 
kit , showing the 
range of hardware 
and literature sup¬ 
plied. The stout 
wooden case has a 
moulded foam in¬ 
sert to accommodate 
the components . 



application, is included. Apart from the 
handbook, the kit includes data sheets on 
the Plessey devices, and associated litera¬ 
ture on fluidics theory and applications. 

The introductory sections of the hand¬ 
book describe the principles of fluidics, 
the meanings of logic terms and graphical 
symbols, and the basics of Boolean algebra 
(although an understanding of this is not 


a general sequencing system and a tape 
control servo. A list of references and 
suggestions for further reading is also 
included. 

The kit is available, generally ex-stock, 
from the Professional Components 
Department, Ducon Division, Plessey 
Components, P.O. Box 2, Villawood, 
N.S.W. 2163. 


PHOTOMULTIPLIER TUBES 

HAMAMATSU TV CO. LTD. 


HIGH PERFORMANCE — LOW COST 



PM TUBE 

RESPONSE 

HTV-RI06 
HTV-RI36 
HTV-RI66 
HTV-RI96 
HTV-R213 

1,600 to 6,500°A 
1,600 to 8,000^ 
1,600 to 3,200°A 
4,000 to 12,000°A 
1,850 to 8,000°A 

Critical Applications 

Wide range spectral response 
U.V. Range 

Vis. and infrared range 

U.V. to near IR Range 



OTHER TUBES AVAILABLE R212, 913A, IP21, IP22, IP28 
9 Stage, side-on types, 11 pin base 


FOR FULL DETAILS PLEASE CONTACT 

Sole Australian Agents 

VARIAN TECHTRON PTY. LTD. 

Springvale Road, North Springvale, Victoria 
Phone: 560 7133 
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NO, the printer did not make a mistake! 

The playing position makes no difference to an All Balance Arm — the stylus pressure is always 
exactly the same. The All Balance Arm is a truly outstanding achievement. 

When installing your all balance arm slacken off the stylus pressure spring so that the loop at the 
lower end is quite free. Then adjust the balance weight until the arm remains horizontal. The 
adjustment must be carried out very carefully so that the stylus pressure is zero. Then slide the 
stylus pressure spring along to the desired setting. Adopt the cartridge manufacturer’s recom¬ 
mended stylus pressure; with a high grade cartridge you will be delighted with the results! 

The All Balance Arm has ball bearings in both axis. The side thrust is extremely light. 

The All Balance Arm is best value for money especially with its low priced headshells and optional 
hydraulic lowering device. Any leading Hi-Fi dealer can procure an All Balance Arm for you 
from the sole Australian Agents G.R.D. Instruments Pty. Ltd. 
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PRINTED CIRCUIT CONNECTORS 

Plessey Components has added two new printed-circuit edge 
connectors to its Series 603 range. These are a 22-way single 
sided connector and a 46-way double sided connector. 


AC and 1A nominal current with contact 
resistance not greater than 5 milliohms. 

Plessey Components also has a wide 
range of mark 4 aluminium conneotors. 
Free and fixed plugs and sockets with 
up to 6 pins or with coaxial connection 
are carried in stock. Other forms of 
connector—fixed coupler, free coupler, and 
bulkhead connector —-■ and connectors 
with contact combinations up to 25 pins 
are available on request. The 2-pin con¬ 
nectors are rated at 19A, 250V AC, while 


These new connectors have bifurcated 
contacts finished in gold flash on silver 
and are enclosed in a heat resisting bake- 
lite moulding. They have one piece closed- 
end receptacles with end feet having 
0.125in diameter holes for rack mounting. 
In all other respeots, they are similar to 
other units of the 603 series. The contacts 
are rated at 750V AC RMS (at sea level) 
and 5A continuous current. Contact resist¬ 
ance is less than 15 millk>bms. The con¬ 
tact terminations are designed for solder 
connection. 

The basic 603 connectors are single 
sided with contact spacing of 0.156in and 
are made to mate directly with printed 
boards of l/16in thickness. They use 
simply formed cantilever contacts of brass, 
gold flash on silver, gold plate .0002in 
thick, or to meet specific requirements. 
Contact pressure is approximately 4 to 5oz 
on insertion and 2oz on withdrawal. Strips 
of contacts are available with up to 80 
contact positions. 

The receptacles of the original members 
of the series are moulded in glass loaded 
polycarbonate, which is said to possess 
excellent mechanical and electrical pro¬ 
perties and to be flame resistant. Strips 
are cut to customers* requirements, with 
fixing feet supplied to form closed end 
receptacles. Alternatively, where open end 
receptacles are required, moulding strips 
tv ill be supplied with holes for self tapping 
>crews. A special polarising key is avail¬ 
able to replace any chosen contact. 

Also available from Plessey are the 
cries 110 connectors. This series consists 
>f three available sizes including the 40- 
vay unit originally designed for use by 
he British G.P.O. for miniature switch¬ 
boards. Contacts are fully shrouded in 
ingle-piece moulded insulators which pro¬ 
vide the necessary contact anchorage and 
liminate the need for gaskets. To assist 
ircuit identification, these mouldings are 
available in various colours. 

Mating of the plug and socket is by 
riotion only and mated units are splash 

iiitiiiiiiiiiiiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiMiiiiiniiimiiiiiiniiiiiiiii 

Special Potentiometers 

Plessey Components produce a wide 
mge of potentiometers for professional 
se, including double- and triple-gang 
otentiometers and dual potentiometers, 
lustrated is a dual double-gang potentio- 
leter which the company manufactured 
) a special order for the ABC. Plessey 



lims that it is the only company which 
n produce a special potentiometer of 
is kind. It consists of four 10K log 
itentiometers on one mounting with dual 
indies for control. Information about 
e range of Plessey professional poten- 
imeters may be obtained by writing on 
mpany letterhead to Ducon Division, 
0. Box 2, Villawood, N.S.W. 2163. 



A new 46-way double sided connector in front of a strip connector 
of the 603 series. 


and dust proofed by means of a skirt 
on the plug moulding. A safeguard 
against mismating is provided on the 40- 
way connector by moulded corner pins 
and sockets. A polarising pin is supplied 
with each plug assembly allowing a whole 
series of individually polarised units to be 
built up. Plugs or sockets can be used 
either fixed or free, and are rated at 350V 


the 3-, 4- and 6-pin connectors are rated 
at 5A, 250V AC. 

For further information about prices, 
delivery and technical literature for any 
of the Plessey range of connectors, write 
on company letterhead to Professional 
Components Department, Ducon Con¬ 
denser Pty. Ltd., P.O. Box 2, Villawood, 
N.S.W. 2163. 


WILLIS 

HAMMER DIE PUNCHES 



WILLIS hammer type die punches are made to precise sizes for use 
in industry wherever a clean, round hole i ! s wanted. Designed to punch 
down to 14 gauge steel. Centre remnant removed with a flick of the 
hand. Can be used in die press. Special sizes made to order at slight 
additional cost. 


s ain 

. . $2.40 

lin . 

3.80 

1’ain .. 

. $.6.00 

2' 4 in . 

9.60 

7 /16in 

2.40 

1-1 /16in 

4.00 

1 *«in 

6.40 

2-5/ 16in 

9.60 

i«in . . . 

2.60 

1- 1 «in 

4.00 

1* 4 ln . 

7.20 

2 3 *in 

10.40 

5 »in . . . 

2.60 

1 -3 /16in 

. . 5.00 

1 7 «in . 

8.00 

2’ain 

11,00 

11 / 16in . 

2.80 

1 Uin . . 

. . 5.20 

2ln 

8.40 

2* 4 in 

. 12.40 

s «in . . . 

3.00 

1-5/16in 

. . 5.20 

2-1/16in 

8.60 

Sin . . . 

. . 13.40 

13/ 16in . 

3.20 

1>.in 

5.60 

2 1 «in . 

9.00 

3’ain . . 

. 15.80 

*.ln . . . 

3.80 

1-7 / 16in 

. 5.80 

2-3 /16in 

9.40 

3 1 *in 

. . 18.20 


'•In. 3.80 1-7/16in 5.80 2-3/16in 9.40 3'ain . . 18.20 

TRADE ENQUIRIES INVITED SPECIAL SIZES MADE TO ORDER 

WILLIAM WILLIS & CO. PTY. LTD. 


430 ELIZABETH STREET, MELBOURNE, C.l 

Telephone 34-6539 
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100,000 OHMS/VOLT 


A unit with a 34.5 microampere movement and 25k ohms/ 
volt sensitivity. It has a taut band suspension which will 
withstand impact and vibration. Ranges are smoothly 
changed over by a unique design rotary-ring switch. The 
meter movement is automatically protected from acciden¬ 
tal impression of high current. The LI and LV scales 
provided check all types of semi-conductors. The ger¬ 
manium diode rectifier extends frequency response of the 
low AC voltage ranges up to 100k cycles. Even the AC 
volt range checks voltages of 20k cycles. 

MEASUREMENT RANGES: 

DC Voltage: 0.25v-2.5v-10v-50v-250v-500v-1000v 
(25kn/v) 

AC Voltage: 2.5v-10v-50v-250v-500v-1000v (5k«/v) 

DC Current: 40/ia-0.5ma-5ma-50ma-500ma 
Resistance: From 100 ohms to 250k ohms midscale in 4 
ranges 

Load Current: Ll-15ma-1.5ma-150/ta 

Load Voltage: LV-1.5v 

Volume Level: —10~ + 10db--F5~ + 36db 

c 

ADELAIDE: 23-3233. BRISBANE: 51-5121. CAN¬ 
BERRA: 4-7755. HOBART: 2-1841. LAUNCESTON: 
2-1218. MELBOURNE: 69-0151. MOUNT GAMBIER. 
2-3841. NEWCASTLE WEST: 61-4077. PERTH: 
8-4131. SYDNEY: 29-1111. WOLLONGONG: 2-5444. 


SANWA 

HIGH 

SENSITIVITY 

MULTI 

TESTERS 


MEASUREMENT RANGES: 

DC Voltage: ± 0-0.3v-1.2v-3v-12v-30v-120v-300v-1200v 
± 0-30kv with HV probe used jointly 
Internal resistance — 10mO for 0.3v/12mgO for 
other ranges 

Terminal 
- voltage— 
300mv 

AC Voltage: 0-1.2v-3v-12v-30v-120v (on XI range) 
0-300v-1200v (on X10 range) 

Resistance: 0 to 1000 megohms (75 ohms to 7.5 megohms 
midscale)—decibel scale is also provided. 


DC Current: ±0-0.03/ia-0.1/ta-10Aia 

± 0-1.2ma-12ma-120ma-300ma 


AVAILABLE EX STOCK FROM 


This unit has a 10 microampere movement giving sen¬ 
sitivity of 100k ohms/volt for all DC ranges to 300 volts. 
The movement is supported by spring backed jewels and 
is protected by a parallel diode. Frequency response is to 
100 KHZ 

MEASUREMENT RANGES: 

DC Voltage: 0.3v-3v-12v-30v-120v-300v (lOOkO/v) 

1.2kv-6kv-30kv (with probe) (16.6ktt/v) 

DC Current: 12ma-0.3ma-3ma-30ma-300ma-1.2a-12a-300mv 
AC Voltage: 3v-12v-30v-120v-300v-1.2kv (5kO/v) 

AC Current: 1.2a-12a 

Resistance: Up to 50 megohms (40 ohms to 400k ohms 
midscale)—decibel scale is provided 


25,000 OHMS/VOLT 


MEGOHMS 


12 


A high sensitivity circuit 
tester using field effect tran¬ 
sistors to provide 12 megohm 
input impedance on DC and 1 megohm on AC ranges. It 
has wide frequency response and internal self-calibration 
facilities are provided. 


(WF/ WARBURTON FRANKI 
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light output of any LED. The tentative 
price for 1 to 9 units of this device is 
$12.30 each, plus tax. 

The company also announces the avail¬ 
ability of the following devices: 2N4424 
and 2N4425 — silicon transistors for 
general purpose industrial circuits; 
2N5232, 2N5232A, 2N5249 and 2N5249A 
—silicon low noise transistors; A14 series 
—glass encapsulated rectifiers rated at 1A 
and up to 1000V; A96 and A97 — fast 
recovery diodes suitable for HF applica¬ 
tions. All inquiries should be addressed 


to Australian General Electric Pty. Ltd., 
103 York Street, Sydney, N.S.W. 2000. 

LEL DIVISION, of Varian, Copiague, 
New York, U.S.A., has added two new 
down-converters to its line of solid-state 
telemetry converters and multicouplers. 
Model SFD-2250-1 covers the 2200 to 
2300MHz band. Model LFC-1485-1 
covers the 1435 to 1535MHz band and 
incorporates an RF premaplifier. Both 
models are housed in a weather-proof 
enclosure, suitable for tower mounting. 
Internal power supply allows operation 
directly from a 115V AC, 60Hz power 
sources. Frequency stability is ± 0.1 ppm 
per 24 hours. For additional information 
write to Varian Pty. Ltd., 38 Oxley Street, 
Crow’s Nest, N.S.W. 2065. O 


TRADE RELEASES-IN BRIEF 


AMALGAMATED WIRELESS 
ALVE CO. PTY. LTD. advises avail- 
bility of the following RCA semicon- 
uctors: CA3008 series and CA3008A 
jries IC operational amplifiers; CA3028A 
C differential/cascodc amplifier; 
A3033 and CA3033A IC operational 
mplifiers; CA3041 and CA3042 IC sub¬ 
items for the sound section of TV re- 
sivers (wide-band amplifier, FM detector 
ad AF pre-amplifier/ driver); 2N5108 
rHF high-power transistor; 3N153 field 
[feet transistor for chopper and multi- 
lex applications; 40542 and 40543 power 
ansistors in a new plastic package; 40546 
ad 40547 AF power amplifier transistors; 
3575 and 40576 gated silicon AC 
vitches. 

Also available are the following de- 
slopmental types: TA2758 HF high- 
ower transistor; TA5361 digital IC dual 
fOR gate plus inverter; TA5388 digital 
2 4-FET configuration plus inverter; 
A7008 gallium arsenide infrared emitter. 
,11 inquiries should be addressed to 
malgamated Wireless Valve Co. Pty. 
td., 348 Victoria Road, Rydalmere, 
.S.W. 2116. 

EMERSON AND CUMING INC., 

Massachusetts, U.S.A., announces sheet 
tock for neutron shielding in atomic re- 
ictors. Eccostock CPE-B is a modified 
:ross-linked polyethylene containing boron 
:arbide to allow the absorption of large 
tuantities of slowed-down neutrons with- 
>ut becoming radioactive. The attenua- 
ion of fast neutrons is said to be corn- 
arable to that of shielding grade poly- 
ithylene. Eccostock CPE-B is a thermoset 
>lastic which will not melt and will re¬ 
am its properties for prolonged periods 
t 400 degrees F, allowing it to be moved 
loser to the primary reactor shielding 
ompared with polyethylene. Details may 
e obtained from the Australian agents, 
Vm. J. McLellan and Co. Pty. Ltd., The 
Crescent, Kingsgrove, N.S.W. 2208. 

TYREE INDUSTRIES LTD., Sydney 
ased manufacturer of electric power and 
istribution transformers, will shortly form 
public offshoot company to produce 
lectric motors and related equipment, 
“he new company, to be known as Tyree 
’ower Equipment Ltd., will concentrate 
n the production of units in the 750 to 
,000 h.p. range. Manufactured under 
cence to Westinghouse Electric Inter- 
ational Co. of the U.S.A., the range of 
totors planned will incorporate technical 
jatures not at present available to Aus- 
alian customers, according to a company 
:atement. Westinghouse has completed 
omputer programming of the new electric 
lotor designs, and the new company will 
ave direct access to the computer. 

AMPEX CORPORATION, Illinois, 
J.S.A., has begun deliveries of its VR- 
000 and VR-7800 videotape recorders 
eainst an order backlog of more than 
US3-million. The VR-5000 is the small- 
?t and lowest-priced videotape recorder 
mipex has ever offered. It sells for 
US995, weighs only 62 pounds, and is 
rid to provide substantially better picture 
uality than any other closed-circuit video- 
ipc recorder in its price range. The VR- 
800 is a closed-circuit production video- 
ipe recorder with monochrome electronic 
liting and other advanced features for 
dour or monochrome recording. Prices 
mge from $US9,950 to $US16,500 de¬ 
eding on features. Inquiries to the £us- 
alian company, Ampex Australia Pty. 
td., 8th Floor, N.R.M.A. House, Ridge 
xeet, North Sydney, N.S.W. 2060. 

AUSTRALIAN GENERAL ELEC- 
RIC PTY. LTD. has expanded its line 
f solid-state lamps (also known as light 
tnitting diodes—LEDs) to include the 
SL-1, a semiconductor crystal lamp with 
isible light output of 0.8 footlamberts 
sr mA—said to be the highest visible 


Highly respected for performance, Celestion speakers are advanced in 
design and engineering . . . these are the speakers overseas reviews 
have given “rave” notices. Speakers of equivalent quality and similar 
price in the U.K. cost at least 50% more than Encel prices in 
Australia. Frequency response is conservatively quoted in the best 
British traditions. 

CELESTION ' STUDIO SERIES” CO-AXIAL 
HIGH FIDELITY LOUDSPEAKERS 

Celestion 12 in. co-axial loudspeakers have 
been received most enthusiastically by 
audio enthusiasts and music lovers in 
Australia. Clarity, transient performance 
and attack are particularly satisfying. Both 
models feature co-axial tweeters with elec¬ 
trical cross-overs at 4 kHz. 


NOW THE MAGNIFICENT CELESTION 
“DITTON 15” COMES TO AUSTRALIA! 

Measuring only 21” x 9V2” x 9V2” the new 
Celestion "Ditton 15” incorporates the 
HF1300 Mk. II tweeter, a completely new 
bass drive unit and an auxiliary bass radi¬ 
ator. Frequency response is 30-15,000 Hz, 
and extends beyond this figure. Read the 
enthusiastic review in the August issue of 
“Hi-Fi News”, pages 265-267. Ask for 
copies of this review . . . Here at last is 
a compact speaker system which offers 
'‘total” performance over the complete 
musical spectrum. The “Ditton 15” is the 
first high fidelity speaker system to use 
the new auxiliary radiator 
principle. Encel price (inc. &QA 
Sales Tax) . 


IF THERE'S A BATTLE OF THE COMPACTS 
... THE CELESTION “DITTON 10” 

IS WELL TO THE FORE 

Many music lovers require compact speaker 
systems . . .and tape recording en¬ 

thusiasts find the addition of external 
speaker systems makes • an astounding 
difference to performance. Although only 
12 in. x 6% in. x 8 1 /* in. the “Ditton 10” 
incorporates two units, the bass repro¬ 
ducer being a specially designed “long 
throw” model which extends LF response. 
Power handling capacity is 10 watts 
R.M.S. Both 3 and 15 ohm inpedances are 

available ... the 3 ohm model is ideal 

for use with solid state amplifiers and 

tape recorders. See the reviews in "Hi-Fi 
News”, p. 433, Ocf, ’65. and the “Gramo¬ 
phone”, p. 41, June, ’65. Write for 
copies of these enthuiastic reports. The 
"Ditton 10” is beautifully finished in te8k 
or walnut veneers. These compact systems 
are used by one of Australia’s leading uni¬ 
versities to reinforce sound 
In the auditorium. Including &CQ AA 
Sales Tax . 


STANDARD 12” CO-AXIAL CX1512 

The Standard Model CX1512 has a fre¬ 
quency response conservatively quoted at 
30-15,000 Hz. and is rated 
at 15 watts R.M.S. Encel $QA CA 
Price including Sales Tax 


DELUXE 12” CO-AXIAL CX2012 

The “Celestion” Deluxe Model CX2012 is 
rated at 20 watts R.M.S. and frequency re¬ 
sponse is conservatively quoted at 30- 
18.000 Hz. A special “Brilliance” control 
operates in the tweeter circuit — the elec¬ 
trical cross-over is at 4 kHz. See reviews 
in the “Gramophone”, p. 511, April, ’65, 
and “Hi-Fi News”, p. 75, 

June, ’65. ENCEL PRICE 
CX2012 (inc. Sales Tax) 


Celestion 

LOUDSPEAKERS 
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Let The World University Of Postal Education 

TRAIN YOU FOR A KEY JOB 



New Zealand 


England 


ft Kenya » A 
| India | 
- Hongkong 
Singapore 
j Bangkok 

J C\ | Inn I 

Australia ■ 


Israel 


| E gyp t 

South Africa 

Canada 


U.S.A. 


British West Indies 


BRANCHES 
THROUGHOUT 


TODAY there are wonderful Opportunities for the 
forward-looking man and woman. However, the best 
jobs go to those who have the foresight to prepare 
themselves by proper Training. 

British Institutes have already trained some 300,000 


men and women who have reached the top of the ladder. 
Therefore, it is up to YOU to make something of 
yourself. Don't delay, act IMOW. Remember that an 
enquiry places you under no obligation but could be 
the turning point in YOUR career. 


OVER 500 COURSES 


Courses offered by British Institutes include:— 


TECHNICAL 

Aero Engines 
Aeronautical Eng. 

Air Conditioning 
Arch. Drwg. & Design 
Automation 
Auto Elec. Equipment 
Automobile Eng. 
Automobile Repairs 
Building (General) 
Carpentry & Joinery 
Chemical Engineering 
Civil Engineering 
Computers 
Die & Press Tools 
Diesel Engines 


Draughtsmanship 
Electrical Engineering 
Elec. Installations 
Elec. Measurements 
Electrical Power 
Electricity Supply 
Electronics 
Foundry Practice 
Garage Management 
Gas Turbines 
Geology 
Hydraulics 
Illuminating Eng. 
Industrial Chemistry 
Jig & Tool Design 
Mach. Drwg. & Design 
Maintenance Eng. 


Management 
Marine Engineering 
Mechanical Eng. 
Metallurgy 

Municipal Engineering 
Naval Architecture 
Painting & Decorating 
Patternmaking 
PetroleumTechnology 
Plastics 

Production Eng. 

Radar Technology 
Radio Engineering 
Radio Servicing 
Refrigeration 
Reinforced Concrete 
Road Engineering 


And many other Subjects. 


Rubber Technology 
Sanitary Engineering 
Structural Eng. 
Surveying 

Telecommunications 
Television 
Television Servicing 
Timber Technology 
Tracing 

Welding Technology 

COMMERCIAL 

Accounting 

Advertising 

Auditing 

Book-keeping 


Business M'gement 
Commercial Art 
Commercial Law 
Company Law 
Costing 
Economics 
Fiction Writing 
Journalism 
Secretaryship 
Selling 

GENERAL 

English 

European Languages 
Mathematics 
Shorthand 
Typewriting 


Details of Engineering and Commercial Exams., Certs, of Competency, Matriculation, etc. 


CHECK 

THESE 

FEATURES: 

• Modern streamlined 
methods ... you learn 
the fast way and make 
rapid progress. 

• Courses based on 
STANDARD TEXT¬ 
BOOKS . . . Lessons 
and Model Answers 
written and planned 
by experts. 

• We provide all 
necessary text-books 
which remain your own 
property. 

• Moderate fees pay¬ 
able by small monthly 
sums. Written guaran¬ 
tee. 

• Courses can be 
"tailored" to individual 
requirements. 


SECURE ONE OF THESE BOOKS 



POST COUPON NOW! 



THE B.I.C. GROUP LEADS THE WORLD IN POSTAL TRAINING 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


FET manual 

FET APPLICATIONS HANDBOOK, 
edited by Jerome Eimbinder. Pub¬ 
lished by Tab Books, Blue Ridge 
Summit, Pennsylvania. Hard covers, 
5*in x 81 in, 288pp., many diagrams 
and circuits. Price in U.S.A., $12.95. 

This recent release from Tab Books 
insists of a fairly comprehensive collec- 
ion of field-effect transistor design infor- 
nation, assembled by the Managing 
Editor of “EEE” magazine from papers 
>resented at an EEE seminar in March, 
966, and from articles published since 
hen in “‘EEE.” Most of the material is 
vritten at engineering level and is aimed 
t the practising circuit designer; how¬ 
ever, as one might expect from its origin, 
he material is rather variable in both 
tyle and content. To this reviewer a few 
>f the chapters seem either unduly pre- 
entious or frustratingly superficial in 
pproach, making the book as a whole 
i little disappointing despite its wide scope 
nd the excellence of the remaining sec- 
ions. 

A survey of the chapter headings gives 
good idea of the scope covered: Intro- 
uction to the FET—FET Basic Charac- 
eristics — FET Applications—Comple- 
lentary FETs—Biasing Junction FETs— 
liasing FET Amplifiers—FETs as Con- 
tant-Current Sources—FET Oscillators— 
>esigning FET Oscillators—Measuring 
■ET Noise—Low-Noise Audio Preampli- 
ers—Designing FET Audio Amplifiers— 
>esigning VHF Preamplifiers — FET 
ource Followers, Phase Splitters and 
>rive Circuits—FETs in Chopper Circuits 
-Selecting FETs for Chopper Circuits— 
unction FET Switches—Designing FET 
witches—FETs in Integrated Circuits— 
ogic Arrays using Serial Techniques— 
'ommutating with MOSFETS — The 
hoto-FET—FET Electrometer Amplifier. 
Two appendices at the end of the book 
ive mathematical derivations and a brief 
iscussion of design data. 

The text material is plentifully illus- 
ated with diagrams and circuits, and 
though the printing is of modest quality 
oth text and illustrations are easily fol¬ 
ded. 

In short, then, a book whose scope at 
ast should make it of considerable in¬ 
rest to circuit designers concerned with 
ETs, even though the depth of treat¬ 
ment may in places leave something to 
e desired. 

Our copy came direct from the pub- 
iher, and no information was supplied 
mcerning local price and availability, 
owever, it is likely that copies will be 
vailable from local suppliers by the time 
lis review appears. (J.R.) 


Novelties 

LECTRONIC NOVELTY DESIGNS, 
by I. J. Kampel. Published by Nor¬ 
man Price (Publishers) Ltd., 17 
Tottenham Court Road, London, W.l. 
Paper covers, 51in x 8iin, 71 pages 
with circuits and other diagrams. 
Price in Australia, $1.50. 

Intended primarily for the home experi- 
enter, practical circuits and mechanical 
:vices are described for a variety of 
nusing and also very useful applications 
! relays and transistors. 

The contents are indicated by the chap¬ 


ter headings: 1. Relay Techniques: Basic 
Applications — including the use of series 
and parallel capacitors with relays; 2. 
Alarm and Combination-Lock Systems — 
varying in complexity, with practical in¬ 
stallation hints; 3. The Spectreuphon — a 
coined word for a device which provides 
a visual accompaniment to music; 4. 
Photoelectric Novelties — including an 
automatic parking light, a dark-activated 
light switch and a “roving eyes” novelty 
display; 5. Flashing Lights — including 
car direction indicators. Appendix A 
describes the cleaning and adjustment of 
relays while Appendix B briefly advises 
on suppressing interference. 

The designs are presented for the 
experimenter who is more familiar with 
semiconductors than with relays. No 
advice is given on the construction of the 
electronic circuits, but this is not a serious 
omission. The transistors and other com¬ 
ponents used in the circuits should be 
readily obtainable in this country. The 
more serious ideas, especially the alarm 
circuits, make this good value for money. 

Our review copy was supplied by Elec¬ 
tronics Publications (Aust.), 53 Stanley 
Street, Peakhurst, N.S.W. 2210. Copies 
should be obtainable from most technical 
booksellers. (J.H.) 


A.R.R.L handbook 

THE RADIO AMATEUR’S HAND¬ 
BOOK, 45th Edition, edited by Dou<? 
DeMaw, W1CER. Soft covers, 9iln 
x 61 in, 704 pages, with over 1,300 
illustrations including pictures, cir¬ 
cuits, diagrams, etc. Published by the 
American Radio Relay League, New¬ 
ington, Conn., U.S.A. Price In Aus¬ 
tralia, $5.85. 

This ever popular handbook has been 
in constant publication since 1926 and this 
latest edition will be of interest to most 
amateurs, as well as students, electronics 
engineers and others. It has been cus¬ 
tomary in the past, to change the colour 
of the covers from year to year and this 
time is no exception. In spite of the 
colour change, previous front covers have 
had a sameness about them. However, 
this edition has a number of appropriate 
pictures scattered about it, and the effect 
is quite pleasing. 

A considerable amount of material 
which has appeared in previous editions 
has been retained. However, a good deal 
of revision has been effected for this 
edition. This applies particularly to the 
chapters on theory, in an attempt to keep 
up with the state of the art. Consider¬ 
able emphasis is placed on such solid- 
state devices as bipolar transistors, field- 
effect transistors, integrated circuits, zener 
and variable-capacitance diodes, and 
SCRs. 

Some of the constructional articles have 
been replaced with new and more up-to- 
date ones, where this has been possible 
and considered necessary. One point of 
interest is that a brief description is given 
on etching printed wiring boards. VHF 
and UHF enthusiasts will be interested in 
new material on antennas and stacking 
methods. There is also new solid-state 
portable and mobile equipment, which 
will be of interest to many who follow 
these aspects of amateur radio. 

The much-referred-to “vacuum tube” 
tables have been brought up to date and 
it is also pleasing to see that the tables 
on semiconductors have been noticeably 

ELECTRONICS 


enlarged. Although many of the types 
with which we are familiar, are not listed, 
nevertheless, it is a useful addition to 
other available data. The catalogue sec¬ 
tion at the back is always of interest to 
those who like to follow current trends 
in the related electronics field. 

It is fairly safe to say that almost every 
active amateur, as well as others who find 
its pages useful, will have at least one 
of the previous editions. If you have 
the last edition and you are not particu¬ 
larly interested in the new material, then 
you may be able to do without this one. 
However, if you do not have a copy, or 
yours is a few years old, then the pur¬ 
chase of the 45th edition is a must. In 
short, I can thoroughly commend this 
latest volume to you. 

We received review copies from the 
A.R.R.L. and the Technical Book and 
Magazine Company Pty. Ltd., 289-299 
Swanston Street, Melbourne, Vic. 3000, 
where at the time of writing, ample stocks 
are available. (I.L.P.). 


Automation 

AUTOMATION; ITS ANATOMY AND 
PHYSIOLOGY, by John Rose, Ph.D. 
Published by Oliver and Boyd, Ltd., 
Edinburgh. Paper covers, 4-3/ 8in x 
7-1/8in, 144pp., with diagrams. Price 
in Australia $1.15 plus postage 15c 
where applicable. 

AUTOMATION: ITS USES AND CON¬ 
SEQUENCES, by John Rose, Ph.D. 
Published by Oliver and Boyd, Ltd., 
Edinburgh. Paper covers, 4-3/ 8in x 
7-1/8in, 123pp., diagrams. Price in 
Australia $1.15 plus postage 15c 
where applicable. 

These two companion volumes are 
recent releases in the “Contemporary 
Science Paperbacks” series. Intended for 
the general technical reader, the student 
and the technician, they provide in turn 
an introduction to the technological prin¬ 
ciples involved in automation followed by 
a discussion of its applications and impli¬ 
cations. Author Dr John Rose is well 
qualified to write on these subjects, being 
Principal of the Blackburn College of 
Technology and Design. 

The first volume divides its subject into 
three segments. In the first the author 
traces the development of the principles 
of automation from those of mechanisa¬ 
tion, via the “Industrial Revolutions,” and 
discusses computers and other control 
elements. In the second section he dis¬ 
cusses the basic concept of automatic con¬ 
trol—feedback-treating it mainly from a 
well-thought-out qualitative viewpoint but 
also giving an elementary mathematical 
treatment. The final section deals with 
objectives and types of automatic control 
system, and with optimisation considera¬ 
tions. Each section closes with a list of 
references, together with a bibliography 
for further reading, while the book itself 
concludes with a glossary of terms and an 
index. 

The second volume, as one might 
expect, is less technical in nature. Rather 
it seeks to give consideration not only to 
the applications of automatic control sys¬ 
tems, but also to the implications and 
consequences of their application to indus¬ 
try and society as a whole. There are four 
chapters, headed: 1. Industrial and Com¬ 
mercial Automation—2. Economic and 
Labour Problems of Automation—3. Man¬ 
agement and Social Problems of Automa¬ 
tion—4. Automation and the Future. As 
before, each chapter ends with both a 
reference list and a bibliography, and the 
book concludes with an index. 

The style in which the books are writ¬ 
ten is highly concise, but flows smoothly 
and logically and is therefore quite easily 
followed. In short, this reviewer finds them 
both very well conceived and executed 
little books which can be recommended 
to anyone seeking a balanced general 
introduction to the subject. 
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IF YOU ARE BETWEEN 18 
AND 45 YEARS, AND EARN¬ 
ING LESS THAN $80 PER 
WEEK ... IF YOU ARE 
SERIOUSLY INTERESTED IN 
TRAINING FOR A CAREER 
IN ELECTRONICS, FILL IN 
THIS COUPON FOR FUR¬ 
THER INFORMATION WITH- 
OUT OBLIGATION. 


To: Technical Training International Pty. Ltd. 
P.O. Box 83, Double Bay, N.S.W. 

Please tel! me more about T.T.I. Electronics 
Training, without obligation to me. 


Present occupation 
The Industry-approved Technical Training Organisation 

EA 


Name 


Address 


THIS IS A PRACTICAL 
PROGRAMME 

You receive—and keep, the 
practical tools to complete 
your training—from tool kit 
to oscilloscope. 


Electronics 
Technicians 

ENJOY HIGHER PAY AND MORE SECURITY 


WHY NOT YOU? 

Put yourself in this picture! W ith training through T.T.I ., you could 
qualify for a start in the Electronics Industry as a: 

• Radio-television technician • Telecommunications technician • Instrumenta¬ 
tion technician • Business machine technician • Automatic control technician 

• Industrial electronic technician—and many other skilled positions. 

WILL YOU FILL THE BILL WHEN THE TIME COMES? 

The ‘‘good job” you hold down today may offer you less and less 
opportunity for advancement as Electronics increase their impact in all 
branches of industry. 

TECHNICAL TRAINING INTERNATIONAL, a world wide 
company with over 27 years* experience in the field of specialised 
technical training, now offers the latest Electronics training programmes 
available in Australia. 


Our copies came from the Australia! 
distributors for Oliver and Boyd, namel; 
Rigby Ltd. This firm advised that botl 
books may be obtained from any of th< 
large booksellers. (J.R.) 

Colour television 

COLOUR TELEVISION with particula 
reference to the PAL SYSTEM, b 
G. N. Patchett. Published by Norma 
Price (Publishers) Ltd., London. Sol 
covers, 81in x 5iin, 216 pages, All 
strated with line drawings and numi 
rous colour plates. Australian pric 
$5.95. 

With the introduction of colour T 
into Australia only a matter of time, thei 
is considerable local interest in this sut 
ject, and in particular -the PAL systen 
since there seems to be good chance thi 
this will be the system recommended fc 
Australia. Thus this book would appea 
to be almost completely compatible wit 
Australian conditions as they are like 
to develop. (The chief difference betwe« 
the British and Australian systems is ths 
the former radiates its colour proaran 
on UHF, whereas Australia would us 
the current VHF channels.) 

For the most part the book is pitche 
at a fairly high engineering level an 
as such, would serve as an invaluab 
reference for design engineers, advance 
students of television as a whole, an 
similar persons who wish to make i 
early start on this aspect of the sutojec 
However, inasmuch as we have no serv* 
at the present time, the book may l 
regarded as premature in some respeci 
at least to the extent that there will l 
only limited opportunity to follow up i 
teachings with practical experience. 

This book is, in no sense, a simp 
explanation of colour TV, if only f< 
the reason that colour TV is not simpl 
Any text which sets out to explain th 
complex process in detail must, alrao 
inevitably, become complex itself. 

The first two chapters deal with coloi 
mixing and colour theory in that ordc 
and are lavishly illustrated with colo 
plates portraying the various prima 
colours, colour triangles, spectra, and tl 
results of various forms of mixing. Prac 
cal forms of colour photography are us< 
to emphasise the difference between adc 
tive and subtractive systems. 

It is perhaps unfortunate that tl 
author chose to distinguish the two bas 
primary colour groups by the tern 
“primary colours’* and “artist’s prima 
colours/’ together with the statement th 
there is only one set of true prima] 
colours. It seems to this reviewer that tl 
terms “additive primaries” and “subtra 
tive primaries” would have been se 
explanatory, and made much of the te 
easier for the beginner to follow. 

On the other hand, it is gratifying 
note that here is one author, at least, wl 
knows the difference between cyan ai 
magenta on the one hand and blue ai 
red on the other; something which ca 
not be said of many authors who attem 
this kind of explanation without havii 
done sufficient homework. Anyone wl 
follows the text carefully should ha 
no doubt as to what colours should 1 
mixed, and by what method, to produ 
a given colour. 

Chapter three discusses the needs ai 
requirements of colour TV and chapt 
four the principles of colour TV. Ti 
latter starts with a discussion of a the 
retical three channel simultaneous syste 
and leads logically into the theory 
sequential systems. 

Chapter five deals with the older pra 
tical colour TV systems, including fie 
sequential, line sequential, and dot scque 
tial systems; the latter being the basis 
the NTSC system. Chapter six dea 
with studio apparatus, including three ai 
four tube camera systems. 

Chapter seven covers apparatus at tl 
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ceiving end, and includes mention of 
•tating colour discs, multiple tubes with 
>tical mixing systems, projection systems 
tfdophor, etc.) and the shadow mask 
be. Chapter eight is a large chapter 
;voted to the shadow mask tube, which 
discusses in detail. Prolific use is made 
colour diagrams and photographs to 
plain the behaviour of the tube abd the 
>errations to which it is prone. 

Chapter nine is entitled “Principles of 
odern Colour TV Systems’* and, after 
ief mention of the NTSC, SECAM. 
Ld PAL systems, describes the kind of 
&nal which needs to be transmitted, the 
e of a subcarrier to transmit the chro- 
inance information, and an explanation 
how it is fitted into the normal channel 
dth. Chapters 10, 11 and 12 are devoted 
the NTSC, SECAM, and PAL 
stems in that order, and discuss each 
detail. 

Chapter 13 is devoted to “Other Sys- 
ns”; variations on the three basic 
stems which have been suggested and, 
some cases, tried. Chapter 14 is “The 
VL Colour Receiver”; a description of 
actical circuitry associated with the 
lour section of a PAL receiver, treated 
ige by stage. (There are also two large 
>ck diagrams, in fold-out form at the 
ginning and end of the book. They 
5 for the complete receiver and for the 
coder section.) 

Chapter 15 deals with the B.B.C. 
blour Test Card F” and its use in 
;cking a receiver. This is followed by 
/oral pages of appendices. 

3ur review copy came from Electronics 
blications (Australia), 53 Stanley Street, 
akhurst, N.S.W. 2210. (P.G.W.) 

ervicing 

ULT LOCATION EXERCISES IN 
RADIO AND TELEVISION SER¬ 
VICING, by K» h Boblmait. Pub¬ 
lished by Norman Price (Publishers) 
Ltd., 17 Tottenham Court Road, 
London. W.l. Paper covers, 5iin x 
8Hn. Volue 1, 79 pages, many dia¬ 
grams, Australian price $1.25. 
Volume 2, 61 pages, many diagrams 
including five typical manufacturers’ 
circuit diagrams, Australian price 
$1.50. Volume 3, 76 pages, many dia¬ 
grams, including four typical manu¬ 
facturers’ circuits, Australian price 
$1.65. 

he author, who is a lecturer in radio 
television servicing at Lincoln Tech- 
il College in England, has prepared 
>e volumes specially for student service 
ineers following a course of study 
ling to the award of the City of Guilds 
London Institute and the Radio Trades 
mination Board Certificate in Radio 
Television Servicing. Volume 1 is 
nded for use by first and second year 
lents, Volume 2 for intermediate 
rd) year students, and Volume 3 for 
[ents in the final two years. It is also 
sidered that the books will be found 
ill and interesting to radio amateurs, 
srimenters and constructors. 
i Volume 1 the exercises range from 
use of the resistor colour code to 
it ions on resistors, caoacitors, simple 
jits, valves and semi-conductors. It 
includes examples of deductive fault¬ 
ing in valve and transistor receivers 
amplifiers using voltage, current and 
tance checks. Volume 2 poses ques- 
5 on component function and circuit 
ation of five valve and transistor 
ivers with examoles of deductive fault¬ 
ing. In the third volume, exercises are 
jn the topics of the final examination 
pe-recorders, amplifiers, FM receivers, 
television receivers. 

11 volumes include well-illustrated, 
prehensive answers to all questions, 
student is advised to attempt only 
w questions at a time, setting down 
answers on paper before checking his 
r ers. Some of the questions are de¬ 
ant on an answer to a previous 
tion as is to be expected in a book 
lis nature. The manufacturers’ circuit 


diagrams in the latter two volumes are 
printed on fold-out pages, which can be 
viewed clear of the text, for easy use with 
both questions and answers. 

Because of the differences between 
British and Australian techniques (par¬ 
ticularly with the dual-standard British 
television receivers), a student service 
engineer in this country may find some 
parts of these books of little or no value. 
As these volumes concentrate on testing 
circuit principles, however, most of the 
work should be of considerable help to 
Australian students. The books should 
also be of interest to radio enthusiasts 
who do a little servicing as a hobby or 
part-time occupation. 

Our review copies were supplied by 
Electronics Publications (Aust.), 53 Stan¬ 
ley Street, Peakhurst, N.S.W., 2210. 

Copies should be obtainable from most 
technical booksellers. (J.H.) 


Valve list 


RADIO VALVE AND TV TUBE EQUI¬ 
VALENTS AND SUBSTITUTION 
MANUAL, by B. B. Babani. Publi¬ 
shed by Bernards (Publishers) Ltd., 
London. Paper covers, 7Jint x 9fin, 
48 pages. Price in U.K. 6/-. 

The name of Babani is well known in 
technical publication circles, one of his 
best known works being the International 
Radio Tube Encyclopaedia; one of the 
most comprehensive lists of valves and 
valve equivalents ever published. This 
latest list is small by comparison but, 
nevertheless, lists some 2,800 commercial 
valve types (by our calculation) plus 
several pages devoted to CV types, British 
Army, Navy, and Air Force types, 2nd 
world war civilian types, and U S. Service 
types. There are also four blank pages 
at the end to accommodate additional 
data. 

The commercial types are indexed in 
numerical and alphabetical order, each 
being assigned a r *Line No.” Reference 
to this line number in the body of the 
book gives the equivalent type(s) in one 
or more of seven listings. These are: 
“Mallard and European,’* “Ediswan 
Mazda,” “Brimar,” “G.E.C.”, “U.S.A.”, 
“CV,” and “Other Manufacturers.” The 
various service types are dimply listed 
against their commercial equivalents, of 
which there is normally only one. How¬ 
ever, this information can be expanded 
by means of the commercial equivalent 
list. 

Excellent value on the basis of the 
U.KL price, and a must for any organisa¬ 
tion dealing with imported equipment or 
circuits. 

Our copy from H. W. G. Blyth and Co., 

3 Kerferd Street, East Malvern, Victoria. 
3145. (P.G.W.) 


LITERATURE—in brief 

MI CONTACT. Issue 6 (E), the inter¬ 
national news bulletin of Marconi Instru¬ 
ments Ltd., St. Albans, England, intro¬ 
duces a range of test gear for use with 
PCM systems. Other items in this issue 
describe MF/HF Signal Generator TF 
2002AS, Sanders 6000 series Microwave 
Sweep Oscillators, Differential DC Volt¬ 
meter TF 2606, and a new apprentice 
training centre. Inquiries should be ad¬ 
dressed to Amalgamated Wireless (Austra¬ 
lasia) Ltd., Mail Point 23, P.O. Box 96, 
Ryde, N.S.W., 2112. 

SPECTRUM, British Science News, 
1968, No. 47, includes the following 
articles; Electrostatic Generation of Elec¬ 
tricity; Controlling Food When it is Eaten; 
Britain’s New Competitive Nuclear Power 
System; Morning Introverts and Evening 
Extroverts; FAIR, The Super-Fast Library; 
After the Stopped Rotor Aircraft. Copies 
of the main articles are also available in 
French and Spanish. Spectrum is publish¬ 
ed by the Central Office of Information, 
Hercules Road ; London S.E.1, England, to 
whom all inquiries should be addressed. 



CONTINUE YOUR STUDY BY 


CORRESPONDENCE 


Intermediate — Leaving — Matriculation — 
Technical — Commercial — Professional 
— General — 260 Professional Tutors, more 
than 490 subjects. 

Full theoretical (plus short periods of prac¬ 
tical) training to gain officially recognised 
qualifications in 


INDUSTRIAL ELECTRONICS. 
RADIOf AND TV SERVICING 
and many other fields. 
Inquiries invited. No obligation. 


ROYAL MELBOURNE 
INSTITUTE OF TECHNOLOGY 
Division of External Studies, 
340 Swanston St, Melbourne, 3000 


34-0234. 


-RESISTORS- 

3c each. TOP GRADE 

Now miniature 1/4W, 5 p.c. tol. We 
will supply 3 resistors of each preferred 
value between 10 ohms and 1 Mcr. 57 
different values totalling 171 resistors. 
Ideal for experimenters and servicemen. 
Price $5.13 (3c each). Post free. 

KM SETS AUST., BOX 176. P.O. 
DEE WHY, N.S.W. 2099. 


RADIO 

ENTHUSIASTS 

Learn 

amateur radio 
in your spare time. 


Whatever your interests are in 
amateur radio, there's a Stott Radio 
course for you. Easy to follow. 
Practical. Modern. Guidance all the 
way by top-flight radio engineers. 

Radio for amateurs 
Learn the exciting skills of building 
modern radio receivers. Learn about 
the latest advances in electronics, 
design, construction and operation. 

Let Stott's show you how. 
Amateur Operator’s Certificate Course: 
Broadcasting is fascinating. Stott’s 
offer an entirely new course that 
enables you to sit for the Amateur 
Operator’s Certificate of Proficiency 
Examinations with complete 
confidence. 

Get full details now on Stott’s 
Radio Courses. 

Stotts 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne. 383 George St, 
Sydney. 290 Adelaide St., Brisbane. 

45 Gilles St., Adelaide. 1130 Hay St., Perth. 

Post this coupon: 

TO STOTT'S: Please send me, free and with- 
I out obligation, full particulars of your i 

I Courses in Radio for Amateurs. I 

| MR./MRS./MISS. | 

| ADDRESS... | 

I .AGE. I 

I I understand no representative will call. * 

RH668J 
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LOOOIWG SCALC 



FEATURES: 



INTERNATIONAL TELECOMMUN 
CATION UNION (ITU), the specialise 
agency of the United Nations dealing wil 
telecommunications, has published tt 
“General Plan for the Development c 
the Inter-Regional Telecommunicate 
Network 1967-1970-1975” also known j 
the “Mexico City Plan.” The Plan wj 
prepared by the World Plan Committei 
a joint CCITT/CCIR Study Group, whic 
met in Mexico City from 30 October t 
15 November, 1967. This publication sui 
ersedes a similar “General Plan” prepare 
in Rome in 1963 by the World Pla 
Committee, the broad lines of which ha\ 
been put into effect over 'recent years. 

The “Mexico City Plan” published i 
a three-language edition (English, Frenc 
and Spanish), contains statistics on inte; 
regional telephone, telex and telegrap 
traffic in 1966, and forecasts of this traffi 
for 1970 and 1975. It examines the require 
ments for inter-regional telecommunic 
tion circuits via satellites, underground c 
submarine cables, HF links and radi< 
relay links, and proposes the creation c 
new circuits in all these categories i 
satisfy the increasing demand. 

In addition to the abundant statistic 
information, there is also a large numb< 
of tables and maps. The contents includ 
outgoing inter-regional traffic data f< 
1966 and forecasts for 1970 and 197: 
lists of existing inter-regional circuits f< 
telephony, telegraph and telex; estimat< 
of the number of inter-regional dreui 
for 1970 and 1975; a list of leased circui 
and international circuit requirements f< 
international organisations; lists t at 
maps of existing and planned inter-region; 
telecommunication routes; a list and a ma 
of earth stations for satellite telecomim 
nications (existing or planned); the inte 
national routing plan and the classific 
tion of telephone transit centres; the tel 
phone and telex numbering plans. 

Copies of the “Mexico City Plan” a 
be ordered from the Sales Service, Intern 
tional Telecommunication Union, Plan 
des Nations, 1211 Geneve, 20, Switzerlan 


SEPARATE V.F.0. FOR TRANSMITTER AND RECEIVER 

• CRYSTAL CONTROL • NOISE LIMITER 

• SQUELCH • A.C.-D.C. OPERATION 

• NUVIST0R FRONT END • INBUILT POWER SUPPLY 

• TRIPLE CONVERSION RECEIVER 


SPECIFICATIONS: 


RECEIVER 
Frequency Range: 
Sensitivity: 


Image Ratio: 
IF Frequency: 


Noise Limiting: 

Squelch: 

Selectivity: 

Audio Output: 
Input Impedance: 
TRANSMITTER 


144-148 Me AM 
1 microvolt for lOdB 
S/N at 145.5 Me 
(0.05 W Audio Output) 
50 dB at 145.5 Me 
1st IF 44-45 Me 
2nd IF 10.7 Me 
3rd IF 455 Kc 
Automatic 
1 microV-300 microV. 
20 dB down at lOKc 
3W 8 ohms 
50 ohms (Unbalanced) 


Frequency Range: 
Power Input to Final: 
RF Output Power: 


Crystal Type: 
Crystal Frequency: 


144-148 Me AM 
22 to 26 Watts 
10W 144-146 Me 
AC 240V Operation 
9W 144-146 Me 
DC 12.8V Operation 
FT-243 
8-8.222 Me 


CONSULT YOUR LOCAL RADIO DEALER, OR 
MAIL THIS COUPON 




Please forward free Illustrated literature and 
specifications on Trio equipment. 

Name. 

Address. 


VF0 Frequency: 8-8.222 Me 

Microphone Input: 

High Impedance w/Push to Talk 
Frequency Response: 

—3 dB at 300 and 3,000 c/s 
Output Impedance: 

50-100 ohms w/Coaxial Connector 
POWER SUPPLY 

AC Operation: 117/230V 60/50 c/s 

Receive Power Drain 
106 VA 
Transmit Power Drain 
146 VA 

DC Operation: DC 12.8V (12/14V) 

Receive Power Drain 
90 VA 

Transmit Power Drain 
120 VA 

Tubes and Transistors used: 16 Tubes 

1 Nuvistor, 8 Diodes, 4 Power Transistors 
Dimensions: H: 65/b"; W: 11%" ; D: 12%" 
Weight: 22.2 lb 

F.O.R./F.O.A. SYDNEY $276.00 



_- 

VVestoi 

'flTelectronics 

pty ltd 

SYDNEY. AUSTRALIA 


(A unit of Jacoby Mitchell Holdings Ltd.) 


376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. 
Cables and Telegraphic Address: 'WESTELEC,' 
mmm—mmm Sydney. Phone: 40 1212 mmmmmm—mm 


RADIOTRONICS, Vol. 33, No. 1. Fel 
ruary, 1968, includes the followir 
articles: High quality preamplifier an 
tone control circuit; Television deflectic 
stages; A VFO calibrator; AWV transi 
tors AS 147, AS148 and AS149; News an 
new releases; Theory and application < 
thyristors (part 3); The MOS field-effe 
transistor as a product detector and AG 
gate; A 100-watt, 18KHz inverter usir 
2N5202 silicon power transistors. Radi< 
tronics is published quarterly at a cost c 
50c per copy. It is available from tl 
Sales Department, Amalgamated Wirele 
Valve Co. Pty. Ltd., Private Mail Bai 
Ermington, N.S.W. 2115. 

HOWARD W. SAMS AND CO. INC 
4300 West 62nd Street, Indianopolis, Ii 
diana 46206, U.S.A., has announced tl 
following publications which should 1 
available from technical booksellers, < 
from the publishers. 

Fluid Power, by Harry L. Stewart an 
John M. Storer, 512 pages, 5iin x 81ii 
$US7.95. This forms part of a packaj 
which includes a student’s workbook, ir 
structor’s manual and a plastic slide-ru] 
calculator. 

Photofact Television Course, thir 
edition, by Howard W. Sams engineerin 
staff, 192 pages, 8|in x llin, $US4.95. 

101 Easy Audio Projects, by Robert N 
Brown and Tom Kneitel, 168 pages, 51i 
x 8iin, $US3.25. 

Understanding Electronics Units an 
Standards, by Farl J. Waters, 128 page 
5*in x 8iin, $US3.25. 

ABCs of Transformers and Coils, se< 
ond edition, by Edward J. Bukstein, 9 
pages, 5Jin x 8iin, $US2.25. 

Understanding Electronic Test Equij 
nient, by Joseph A. Risse, 192 page; 
5iin x 8in, $US4.25. 
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Tube Substitution Handbook, 11th 
edition, by Howard W. Sams engineering 
staff, 96 piages, 5 Jin x 8 Jin; price $US1.75. 
Also in a. pocket-sized book with exactly 
the sami information. Price of both 
copies in a twin-pack is $US2.25. 

49 Easy Transistor Projects, by Robert 
M. Brown and Tom Kneitel, 64 pages, 
5 Jin x 8Jin, price $J*IS1.75. 

Servicing Digital Devices, by-Jim Kyle, 
144 pages, 5 Jin x 8imr^lCe $US3.25. 

ABC’s of Ham Radio, third edition, by 
Howard S. Pyle (W70E), 144 pages, 5Jin 
x 8Jin, price $US2,50. 

General Class Amateur Licence Hand¬ 
book, second edition, by Howard S. Pyle 
(W70E), 144 pages, 5Jin x 8Jin, price 
$US2.95. 

No review copies of these publications 
have been received. 

INDUSTRIAL RESEARCH NEWS, 

No. 68, March, 1968, has articles as fol¬ 
lows: Atomic absorption method speeds 
mineral exploration; Hot ground; Fine 
enough. Industrial research news is pro¬ 
duced bi-monthly by CSIRO and is avail¬ 
able free. Inquiries should be addressed 
to the Industrial and Physical Sciences 
Branch, Commonwealth Scientific and In¬ 
dustrial Organization, 314 Albert Street, 
East Melbourne, Vic. 3002. 

NATIONAL BUREAU OF STAND¬ 
ARDS, U.S.A., announced the following 
publications: 

X-Ray Wavelengths and X-Ray Atomic 
Energy Levels, by J. A. Bearden (The 
Johns Hopkins University), NBS Publica¬ 
tion NSRDS-NBS 14, issued September 
25, 1967; 66 pages; US40c. The new 
determinations of X-ray wavelength and 
atomic energy levels in this publication 
provide for the first time, highly accurate 
data based on selected primary standards 
and methods of computation. 

Tables of Bimolecular Gas Phase Re¬ 
actions, by A. F. Trotman-Dickenson and 
G. S. Milne, NBS Publication NSRDS- 
NBS 9; $US2.00. This is the first pro¬ 
duct of the National Standard Reference 
Data System program in chemical 
kinetics. The survey covers the kinetics 
of bimolecular and thermolecular gas re¬ 
actions not involving electronically excited 
states for data published from 1954 to 
1965. 

Selected Tables of Atomic Spectra, 
Atomic Energy Levels and Multiplet 
Tables, Si I, by Charlotte E. Moore, NBS 
Publication NSRDS-NBS 3, Section 2; 
the current NBS revision of data on 
US20c. This provides a second step in 
the current NBS revision of data on 
atomic spectra as derived from analysis 
of optical spectra. 

Compendium of ab initio Calculations 
of Molecular Energies and Properties, by 

Morns Krauss, NBS Technical Note 438, 
issued December, 1967; 139 pages; US70c. 
This publication references the work in 
the field of ab initio molecular electronic 
calculations from 1960 to the present. It 
abstracts from the mass of data the best 
values for several observable properties, 
and also includes tables of orbital ener¬ 
gies. 

Inquiries to the Superintendent of 
Documents, U.S. Government Printing 
Office, Washington, D.C. 20402, U.S.A. 
Remittances must be in U.S. exchange and 
include an additional one-fourth to cover 
mailing costs. 

EMERSON AND CUMING INC., 

Canton, Massachusetts, U.S.A., has pub¬ 
lished a four-page brochure which des¬ 
cribes the facilities and the organisation 
at the company to accomplish research, 
engineering, manufacturing and services to 
customers. Research activity in dielectric 
materials and in microwave lenses and 
absorbers is briefly described. Emerson 
and Cuming is represented in Australia 
by Wm. J. McLellan and Co. Pty. Ltd., 
The Crescent, Kingsgrove, N.S.W. 2208. 


TECHNICAL NEWS BULLETIN, Vol. 
52, No. 3, March, 1968, includes the fol¬ 
lowing articles: Flattery index proposed 
for artificial illuminants; Superconducting 
transition temperatures of strontium 
titanate semiconductor; NBS reactor 
allows criticality; Corn Industries join re¬ 
search associate program; 1967 Stratton 
and Ross awards; Birmingham appointed 
executive officer at Boulder; Model de¬ 
veloped for estimating cooldown time of 
cryogenic systems l Nature of rubber rein¬ 
forcement; Coaxial transmission lines with 
minimal discontinuities; NSRDS news; 
Accurate phase angle measurements at 
audio frequencies; Standard reference 
materials; Standards and Calibration; and 
Publications of the National Bureau of 
Standards. 

Technical News Bulletin is published by 
the National Bureau of Standards, U.S.A., 
for an annual subscription of $US1.50 
(single copies 15c). Inquiries to the 
Superintendent of Documents, U.S. Gov¬ 
ernment Printing Office, Washington, D.C. 
20402, U.S.A. Payment must be in U.S. 
exchange and include an additional one- 
fourth for postage. 

TELECOMMUNICATION JOURNAL, 

Vol. 35, No. 3, March, 1968, contains an 
article by Mr Malek-Asghar, of the 
CCITT, which gives a detailed report on 
the meeting of the World Plan Commit¬ 
tee held in Mexico City from October 31 
to November 15, 1967. The meeting drew 
up the general plan for the development 
of the international network in coming 


years. The article is accompanied by 
statistics and maps showing the connec¬ 
tions between the different regions of the 
world. In another article, Mr Borge Niel¬ 
sen, Chief Engineer of .the Danish PTT 
Administration, describes the VHF radio¬ 
telegraph network in Denmark. 

In its “Ideas and Achievements” fea¬ 
ture, the journal publishes information 
about the telecommunication system used 
at the Grenoble Winter Olympic Games, 
a new G.P.O. receiving station in the 
United Kingdom, and a new mobile radio¬ 
teleprinter. A list of satellites launched 
in 1967 is also enclosed with this number. 
Telecommunication Journal is published 
by the International Telecommunication 
Union in separate editions in English, 
French and Spanish. Annual subscription 
is 25 Swiss francs per language (single 
copies 2.50 Swiss francs). Inquiries to the 
Publications Service, International Tele¬ 
communication Union, Place des Nations, 
1211 Geneve 20, Switzerland. 

NEW TECHNOLOGY, Number 16, 
April, 1968, includes the following 
articles: The Programs Analysis Unit; De¬ 
velopment of Micro Friction Welding; 
Detergents and Sewage; Adhesives Advice 
to Industry; Tribology Progress; and 
News. New Technology is prepared by the 
U.K. Ministry of Technology and the 
Central Office of Information. It is ob¬ 
tainable free of charge on application to 
the Central Office of Information, Her¬ 
cules Road, Westminster Bridge Road, 
London, SE1, England. Q 


Be Paid What You 
are REALLY WORTH! 


$ 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 


GENERAL 

Journalism — Short Storias 

Writing for Radio & TV 

Interior Decorating 

Etiquette & JEntertaining 

Textiles 

Photography 

Mathematics 

General Education 

Dressmaking 

DRAUGHTSMANSHIP 

Architectural 
Builders' Plan Drawing 
Mechanical Structural 
Surveying & Mapping 

ILLUSTRATING 

Still Life —Landscape 
Caricature & Cartoons 
Oil fc Water Colour. 
Fashion Drawing 
Showcards & Tickets 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
General Bookkeeping 
Salesmanship 
Shorthand Typing 


Retail Management 
Commercial Managem’t 
Small Business Owners 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 
Architecture 
Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate & Quantities 
Roofing, Steel‘Square 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting & Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engines 


Auto Mechanics 
Civil Engineer 
Production Managem't 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'cy: All Exams 
Institute of Secretaries 
Inst. Cott Accountants 
Inst. Sales I Marketing. 
Metric, or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'wealth Clerical Exams 
Police Entrance Exam 
Nurses' Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mech. Engrs. 
Inst. Diesel Engineers 
Shire Overseers' Exam 
Engineers' Institutions. 

ADVERTISING 

Copywriting 
Commercial Art 
Advert'g Inst. Aust. 


to INTERNATIONAL CORRESPONDENCE 
Dept. 526 SCHOOLS. 

SYDNEY: 400 Pacific H’way, Crow’* Nest. Tale.: 43-2121. 
MELBOURNE: 234 Collins Street. Tele.: 43-7327. 

BRISBANE: Heindorff House, 171 Queen St., Brisbane. Tele.: 2-6125. 
ADELAIDE: T. A G. Building, King William St. Tele.: W-4148. 
PERTH: C'wealth Bank Building, SS William St. Tela.:21-7268. 

NEW ZEALAND: Wellington, 182 Wakefield St. Tele.: 53-109. 


1 Please send Free Book on ....... 

I NAME (Mr, Mrs, Miss) .......AGE . 

| ADDRESS .....;. 

I ...STATE,..Dept. 526 

OCCUPATION ..PHONE.«... 

I _________ 6A5.e8 
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AMPLIFICATION 



136 VICTORIA ROAD, MARRICKVILLE - 51-3845 



C.T.330 20K, OPV 

D C. Volts 6. 6. 30, 120, 600, 
1.200. 3.000. 6.000. A.C. Volts 6, 
30. 120. 600, 1.200. D.C. Current 
.06-6. 60. 600mA Resistance. 6K, 
600K. 6meg., 60meg. D.B. minus 
20 to plus 62. 5 Ranges. Specially 
suitable for transistor use 

$15.95 

C.T.500 20K.QPV 

D.C. Volts, 2.5, 10. 50, 250, 500. 
1.000. A.C. Volts, 10, 50, 250. 
500. 1.000. D.C. Current, .05, 
5.50. 500mA. Resistance. 12K. 
120K, 1.2meg., 12 meg. D.B. 

minus 20 to plus 62. 

$12.75 

KAMODEN—100B 

10.000 O.P.V 

D.C. Volts. .5, 2.5, 10.50. 250, 
500. 1,000. 

A.C. Volts, 25. 10.50, 250, 500, 

1 , 000 . 

Mils., .01, .25, 2.5, 25, 250. IDA 
Res., 20K. 200K, 2M.. 20M:OHM 
DB minus 20 to plus 62. 5 Ranges. 

$28.75 Post $1.00 
220S 4000 OPV 

D.C. Volts 5. 25, 125, 500. 2.500. 
A.C. Volts 10, 50, 250. 1.000. 
Current: 250mA, 250mA. 
Resistance: 0-10K, 0.1 M*»g. 

$7.95 post 50c 


P.T.34 1000.0PV 

D.C. Volts. 0. 10. 50, 250. 500, 
1 , 000 . 

A.C. Volts 0, 10, 50. 250, 500, 
1 . 000 . 

M.A. 1-100-500 RESISTANCE. 

$5.25 Post 50c 
200H. 20K.OPV 

D.C. Volts, 5, 25, 50, 250, 500, 
2,500. A.C. Volts, 10. 50, 100. 500, 
1.000. DC. Current, 50uA, 2.5, 
250mA. Resistance. 6K. 600K. 
Capacitance. 2 D.B. Ranges. 

$10.50 Post 50c. 

ALL PRICES NET. INC. S.-TAX. 


PANEL METERS 


* 

a 


EDGE METERS, 1mA. 
Scaled V U.S. 

Tuning Stereo Bal. $2.50. 

A FULL RANGE OF UNITS. 
85 Types. lViin to 3Viin. 
FROM $3. 

Send for full list. 


CAR RADIO 

8 Transistor Car Radios. 12 volt. 

Long-range reception. De luxe 
model. Push-button station selec¬ 
tor .$59J0 

Standard model, with 

speaker . $49.58 

Standard aerial.$5.75 

Lock-down model. $$*75 

$8.75 


AMPLIFIERS 
Public Address Range 
240V-AC 



MINIATURE P.A. AMPLIFIER. 

15 WATTS OUTPUT. 

Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P. 

EL. 84 output .. ..$39.56 

30 Watt. As above, EL34 

P.P.$53.56 

40 Watt As above. EL34 

P.P..$79.58 

60 Watt. As above 6DQ6 

P.P.$98.50 

LINE OR VOICE COIL. 

TRANSFORMERS 
MULLARD HI-FI RANGE 
5/10 with pre amp base and treble 
boost. Ultra Linear output $43.50 
5/20in. As above .. .. $65.50 


P.A. SPEAKERS 

8 WATT 

8in Units in Waterproof 
Prolection Horns. 

15 Ohm Voice Coils. 

$14.50 

In Double Ended Flares. 
Doolateral Coverage. 

$16.50 

Line Output Transformers to suit, 
$1.75 extra. 


DYNAMIC 

MICROPHONES 

Model DM 108. 

Imp. 50K. with Switch. 
Freq. Response 
100-10,000 c/s. 

$11.75 

Model DM-401 
with switch, 

$8.75 

Floor Model MIC 
Stand 2 Section 
Adjustable. Heavyweight. 

$11.75 

Table Model, 

$3.50 

9in Goose Neck, $5. 


TACHOMETERS 



Mullard ACE, scaled for 

5.7 or 9K. $20.75 

With Dwell Angle . . .. $23.75 

OHNAR 

240-degree Circular Movement. 
Scaled 6K or 8K .... $24.75 
Standard Scale, 6 or 8K $19.75 
Postage N.S.W. 50c. Interstate 75c 



REVERBERATION 

UNITS 

Latest design to suit organs, stereo, 
guitar, any hi-fi equipment. 

$5.75 

Post 35c. 


CO-AXIAL SPEAKERS 
C.S.-20. 8" 

V.C. 16 ohm Cross over. 3,000 
cycle. Frequency range 40 to 
20,000 cycles. 

Rated 8 Watts. 

$15.95 

12ln 20 Watt. 

A* above. 

$27.75 


HORN TWEETER 
CT-3 

2.000-20,000 Response. 

20 Watts Power. 
Sensitivity 110 dbw. 
Weight mib. 

$8.95 


STEREO RECORD 
CHANGERS 

Latest Model, 4-speed. 

$28.75 

De Luxe Model. 

Fully machined and balanced. 
Heavyweight turntable. Ceramic 
cartridge. 

$34.00 

Post N.S.W. 81.25. Interstate $1 75. 
De Luxe Model 
with mechanical cueing device. 
Calibrated stylus. Pressure control. 
Adjustable counter balance. 
Two spindles. 

$46.50 

N.B. Beacause of rise in duty all 
changers and players will rise 
approx. 25% next month. 



HI-FI STEREO 
HEADPHONES 

8-OHM. 

Range 25c to 17K.c. 

$9.75 

Post 35c. 


NEW SPEAKER 
SPECIALS 

8 oi 4 15 ohms. 

•2’n .... $2.75 Sin x 3in $3.30 

2 Vi in ... $2.75 6in x 4in'$3.50 
2^iin ... $2.85 7in x 5in $4.25 
80m/m . $2.85 9in x 6in $5.95 

a?/".::: U:U n. s . w . 

5Viin .. $3.20 25c * 

4in x 2in $3.30 Interstate 40c 


ACE BATTERY 
CHARGER 

240V A.C. operation. 

6V and 12V 10 Amp. 

Also Trickle Charging. 

$27.75 

Full Range available ex-stock. 
Send for Price List and 
particulars. 


V.T.V.M. 
MODEL TE-40 
MILLIVOLTER 

Spec. AC.V. Imv.—300 Vrms. 10 
ranges. Accuracy 5 cps—1 2 me. 
plus-minus 2dB. 10 cps-1 me, plus- 
minus ldB. 20 cps-250 KC., plus- 
minus 0.2dB. 

dB. Scale: 40-30-20-10.0, 10.20, 

30.40, 50 dBm. 240 V.A.C. 

$47.50 

MODEL TE-65 
V.T.V.M. 

DC.V 0-1.5-5-15-50-150-500-1,500 
V. Rms. AC.V. 0-1.5-5-15-50-150- 
500-1,500 V Rms. 0-1.4-4-14-40- 
140-400-1,400-4.000 V. P.P. 
Resistance RX1Q.100, .IK, .10K, 
.100K, .1M, .10M. Decibel—lOdb, 
minus-plus 65dB. 

240 V.A.C. 

$42.50 

TECH. P.V. J8 $40.50. 


INTER. COM. UNITS 

2 Station Transistorised 

$11.50 

4 Station, including Master 

$20.25 


HI-FIDELITY TWIN 
CONE SPEAKERS 


Aust. 

made. 8 

or 16 ohms. 

6in . 

.. $9.00 

12in ... $11.75 

8in . 

.. $7.50 

Postage N.S.W. 

8in . 

. . $9.00 

50c. 

10in . 

.. $10.75 

Interstate 80c. 


NEW RECORDING 
TAPE 

Most popular brand. 


3 in 

Correspondence .... 

50c 

3 in 

Mylar 

L.P. 

300ft . . 

$1.05 

3Viin Mylar 

DP. 

600ft .. 

$1.25 

5in 

Mylar 

L.P. 

900ft . . 

$2.50 

5in 

Mylar 

D.P. 

1,200ft . 

$3.15 

S 3 Ain Mylar 

L.P. 

1,200ft . 

$3.15 

544in Mylar 

D.P. 

1,800ft . 

$4.70 

7in 

Mylar 

L.P. 

1,800ft . 

$4.70 

7in 

Mylar 

D.P. 

2,400ft . 

$6.25 

7in 

Mylar 

T.P. 

3,600ft . 


7in 

P.V.C. 

1,200ft . 

$2.50 


Postage N.S.W. 15c. 
Postage Interstate, 25c. 
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"MYERS" AUTOMOBILE STEREO 
TAPE PLAYER 



Power Supply: 12V DC 
(Rated Power requirement 
less than 1.0 ampere.) 

Cartridge Tape: Size 3 
Cartridges of both 4 and 8 
track. Playback Head: 4 
and 8 track compatible, 
automatic starting and 
automatic channel selecting. Transistors: 12-transistor 
(Silicon-used and OTL system). Tape Speed: 3-/f” per 
second, plus 3% minus -1%. Drive Motor: DC Micro 
motor with Governor. 


Frequency Response: 70—10,000 cps. Wow and Flutter: 
Less than 0.3% WRMS (when using standard tape). 
Separation (Cross Talk): Better than 45db. Signal to 
Noise Ratio: Better than 40db. Price $99.50. 


MULLARD 

MAGNAVOX 


BOOKSHELF 

ENCLOSURE 


Maple, Teak or Walnut 
Complete $24.75 
SUPER BOOKSHELF 
$36.75. 


Post* N.S.W. 50c. Interstate $1.00. 
CABINETS ONLY 
R. H. BOOKSHELVES $11.50 
MULLARD $10.95 


PLAYMASTER 
BOOKSHELF UNITS 
6in 8in lOin 12in 
$27.75 $33.50 $35.50 $36.50 



OUITAR 

AMPLIFIERS 


10-Watt, Two-Channel, with Twm 

Cone Speaker.$53.55 

14-Watt, 4 Inputs, Bass and Treble 
Boost. 2 Twin-Cone Speakers, $03 
17-Watt, Four-Channel, Bass and 
Treble Boost. Two Twin-cone 
Speakers.$76.25 

35 WATT 

4-Channel, Bass and Treble Boost. 
4 Twin-Cone Speakers .. $109.05 
Vibrato with foot control and 2 
preset controls for frequency and 
intensity. $10.50 extra on above 
models. 

14 plus 14 WATT 

With Reverberation. May be used 
as 28 Watt or as 14 Watt plus 14 
Watt Reverb. Two 9x6 Woofer 
Speakers. Two 9x6 Twin-Cone 
Speakers. 4 Channels Bass and 
Treble Boost. Foot Vibrato control 
included. 




CHANGER 

PLATFORMS 

Teak Finish. 

PERSPEX DOMES 

Fits All Current Models. 

MINIBOX 

SPEAKER CABINETS 

Teak or Walnut Finish. 
Takes Magnavox 6in Speaker 
and 3in Tweeter. 

AH One Price 

$7.50 EACH 

Post, N.S.W. 65c.. Interstate $1.00. 


PLAYMASTER 106 
AND 107 


and March Elect. Aust. 

106 

WIRED AND TESTED$88.75 

107 

WIRED AND TESTED$79.00 



TEST EQUIPMENT 


WIDE BAND OSCILLOSCOPE 

5 Meg. Bandwidth Push-pull vertical and horizontal 
Amplifiers, 8 positions, high sensitivity vertical Amplifier, 
Frequency Compensated on ail positions. Calibrated .02 
to 600 volt. Hard time base, 20 cycles to 75K. Latest 
American R.C.A. circuitry. Complete with probe. 

3-inch $99.75; 5-inch $111.50 



PLAYMASTER 

115 


The new solid state Stereo-Amp¬ 

lifier. April issue. 

Wired and tested.$164.00 

Kit Set. $90.00 

Pre-amp to suit magnetic 
cartridge. u.00 



119 STEREO 
TAPE ADAPTER 


Suits all Playmaster Stereo ampli¬ 
fiers and others that accept crystal 
P.U. 

Kitset.$79.00 

Wired and tested.$96.00 

TAPE PLAYBACK 
KITSET 


PLAYMASTER 118 

KITSETS $79.75. 

Wired and tested, $89.75. 
Fitted with Pre-Amp to suit 
Magnetic Cartrdige. 
$ 12.00 extra 



VALVE TESTER 

Tests all valves, diodes, rectifiers, 
checking filaments, shorts, Merit on 
direct reading. Good-bad meter. 
Complete with tube chart. 


BSR deck with parts for transistor 
pre-amp and circuit. 

$30.00 

Post $1.25 N.S.W., $2.00 Inter- 
state. 

Easy to build. Mi-Fi quality. 

TAPE DECKS B.S.R. 

2 Track, 3% l.p.s. 

$25.50 


$26.75 

Post., N.S.W., 25c; 1’state, $1.25. 


T.E. 50-99-5011 

Checks, Nu Vistas, Compactions, 
etc. 

$34.25 


G.D.O. 

UNITS 


4 Track, 3 Speed 
Stereo. 

$41.50 


Leader 810. 6-Band, 2 Mcs to 
260 Meg Nuvistorised, 240 V.A.C. 
Gperatlon. Modulated, Calibration. 
Accuracy 2 per cent. 


$41.50 


$163.50 

SLAP BASS OR BASS GUITAR 
40-WATT AMPLIFIER 
4 Input Channels, Bass and Treble 
Boost. Two 12in Radial Beam 
Speakers. Perfect reproduction on 
20 cycles. 

$159.75 


PIGGY BACK 
GUITAR AMPLIFIER 

10 Watt. $70.75 


60 Watt.$110.75 

4 Inputs. Bass and Treble Boost. 
Vibrato if required, $10.50 extra. 


PLAYMASTER 117 

60-Watt 

KITSETS $90.75 

Wired and tested, $96.75. 


ELECTRIC GUITAR 

Pickup Units.$0.75 

Accordion Pickup Units .. $8.75 
Harmonica Pickup Units .. $1.95 
Post, N.S.W. 40c; Interstate, 75c. 



SOLID STATE STEREO AMPLIFIER 
Model UA-41 

SPECIFICATIONS 
OUTPUT POWER—20 watt per 
channel music power, 10 watts per 
channel R.M.S. 

FREQ. RESPONSE. Within plus or 
minus 2DB at 30 to 20,000 cps. 

DISTORTION. Less than 1.5 per 


cent. 

OUTPUT IMPEDANCE. 8 or 16 

ohms. 

SENSITIVITY. Phono No. 1 
250mv Phono No. 2 5mv. Aux. 
No. 1 lOOmv. No. 2 800mv. 

Price 


TONE CONTROLS. Bass. Plus or 
minus 10DB at 100 c/c. Treble, 
plus or minus 10DB at 10 Kc/s. 
DIMENSIONS. 12%in x 9Viin x 
4441n, Oiled Teak Cabinet. 
POWER. 240V A.C. 50 cps. 

$88.00 


FUZZ BOX 

FUZZ BOX E. AND A. AUG. 
WIRED AND TESTED. 

$ 12 . 

Post., 75c. 


REVERB UNIT 

COMPLEtE with AMPLIFIER. 
E.A. October Issue. Kitset $39.95. 
Wired and tested, $41.95. 


SIGNAL GENERATOR 

Deluxe Model TE-20D. 

Freq. range 120 KC—500 Mcs. 
7 Bands. Accuracy 2 per cent. 
Output 8V. Provision for Xtal. 
Suitable for self calibration Marker 
generator. Printed circuit. 240 

r.E A 20 $25.50. $27.50 

Post., N.S.W., 75ct l’state $1.25. 
Leader L.S.G. 11 $29.75. 


T.E. 18 Lafayette. 8 Bands, 360 
K.C. to 260 Megs. 240 V.A.C. 
operation. 

$39.50 

Post., N.S.W., 50c; I’stat*. 75c. 
T.E. 15 Transistorised, 7 Band, 
360 Kc to 270 Megs. 

$34.75 


AUDIO GENERATOR 

De Luxe Model TE—22D. 
Freq. range. Sine 20 cps—200 KC. 
SO. 20 cps—25KC. Output voltage. 
Sine 7V. SQ. TV P.-P. Output im¬ 
pedance 1000 ohms. Acc. 5 per 
cent. Distortion less than 2 per 
cent. 4-range attenuation. 

1/1, 1/10, 1/100, 1/IK. Printed 
circuit. 

240V A.C. 

$41.50 


SIGNAL INJECTOR 

Transistorised. Fountain pen-sized 
Unit for Signal Tracer in Radio, 
TV and Amplifier Service. 
Price $4.75. 


ELECTRONICS Australia, June , 1968 


131 





















































RADIO HOUSE PTY. LTD. 

306 308 PITT ST.. 6 ROYAL ARCADE AND 760 GEORGE ST., SYDNEY 


SPECIAL 

PURCHASE 


Set of three 
potted $3.75 



CHROME VAN 


German screwdriver and 
pocket tester. 

1. 6-12 volt model auto 
test. 

2. Sparkplug tester. 

3. 110-380 volt mains tester. 

$1.25 each 



Actual Slu 


"KEY LITE" $3.95 

Free. One spare mercury 
cell. 

With fob keyring, attrac¬ 
tive gold finish case. 
Simply squeeze. Illumin¬ 
ates car and house locks, 
etc. 

$4.00 Ported anywhtr* 


MULTIMETER TESTERS 


Modtl RH 50 

Modem Design. 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 
13,000 Ohms per Volt A.C. 

1 p.c. Multiplier! and Shunts used. 
Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS 
DC Voltages: 0-0.3-1.2-3-12-30. 
120-300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (330, 
35K, 350K at mid-scale). 
Decibels: minus 20 to plus 37 
dB (0 dB equals 1 mW. 600 

ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 
Accessory: 1 pr. heavy test leads. 



Price $31 


with leather case, $38.00. 
Postage 50e to $1 extra. 

Batteries: 1 (1.3V), 1 (13V). 
Size: 3 3-16" x 6 3-16" x 21° 
Weight: 1.41b approx. 


NEW MODELS “KAISE” 


LIMITED STOCK ONLY 
Model RH-10 





Volt, Ohm, Milliamp Meters, 
all with overload protection 
and mirror scale and test leads 
and instructions. 

Model 55 $20 30,000 o.p.v. 

Model 60 $25 50,000 o.p.v. 

Model 70 $22.50 30,000 o.p.v. 

Model 80 $18 20,000 o.p.v. 

Postage extra 50c. 

Double jewelled 2% ± meter 
1% Stabilised film resistors 


RANGES: 

DC Voltages: 0-10-50-500-1,000V 

DC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 

Resistance: 0-1 OK-1 Meg: 60 ohms, 
6K ohms at centre scale. 

Capacitance: 25uuF to luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. , 

Output: 0-100 V in four ranges. 

Size: 5in x 3*in x Hin. 

Weight: 13oz approx. 

Price $10.75 

Postage 50c to $1 extra. 


TRANSISTOR HEARING AID 

“APOLLO” Model 300. 3 Transistors. 
This Hearing Aid is an ultra-modern 
unit. It incorporates the following 
outstanding features: 

Ample power and clear tone. 

Compact—2in x Hin. 

Precision printed circuit design. 
Magnetic earphone. 

Separate Tone and Volume Controls. 
Torch Cell—UM5 Battery. 

Complete with leather case. 

NEW MINIATURE MODEL $39.00 
Replacement Battery only 12c. 
Postage 50c extra. 


Model RH 5 

• High tensltivlty-20.000 
Ohmt/V DC. 10.- 
000 Ohra*/V AC. 

• Sin Meter. 

• Handy pocketable 


SPECIFICATIONS 
DC Voltage*: 0-10-30- 
230-500-1000 V (20.- 
000 Ohma/V). 

AC Voltagea: 0-10-15- 
250-500-1000 V (10.- 
000 Ohm*/ V). 

DC Current: 0-50uA. 0- 
5-50-500mA. 

Resistance: 0-10K, 0- 

100K, 0-lMcg, 0-10 
Meg. 

(62 Ohms. 620 Ohm*. 

6.2K, 62K at centre 
•calc). 

Capacitance: O.OOOluF- 

0.005uF, 0.05uF-luF. 

Decibel*: minua 20db to 
plus 36db in 2 range*. 
Dimension*: OV&ln x 

5 Vi in x min). 

Weight: 15oz approx. 

Price $18 

Pottage 50c lo $1 extra. 

Complete with Internal battery. 
tesUng leads with prods. 


HIOKI MODEL 
METER AND 


SPECIFICATIONS: DC Voltage: 0-0.5, 

2.5, 25, 250, 500, 1,000 V at 4K o.p.v. 
AC Voltage: 0-10, 50. 250, 500 V at 
,4K o.p.v. DC Current: 0-100 I uA, 10 
mA, 250 mA. Resistance: 0-1 OK, 100K. 
1M ohms. Decibels: Minus 20 to plus 22 
db, plus 20 to plus 36 db. 

Signal injector Output Jack HA 

Zenor Diode Overload Protection ^ * 
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AMATEUR BAND NEWS AND NOTES 


First I.A.R.U. Region III Congress 


The most historic meeting in the annals of amateur radio in 
this hemisphere was successfully concluded in Sydney on 
April 15, 1968. 

By Pierce Healy, VK2APQ* 


The 32nd Federal Convention of the 
Wireless Institute of Australia held at the 
Wireless Institute Centre, (headquarters of 
the New South Wales Division, will no 
doubt be recorded as one of the most 
important to be held. Conjointly with the 
convention the first International Amateur 
Radio Union, Region III Congress was 
convened. 

The proceedings commenced on Good 
Friday morning, April 12, with business 
sessions extending over the weekend when 
an official announcement on the decisions 
reached was made. (See Box, Page 135). 

The events leading up to the Region III 
Congress go back several years to when 
the continuing pressures on amateur fre¬ 
quency allocations indicated that an 
organisation consisting of member societies 
of the I.A.R.U. in Region III was neces¬ 
sary so that the amateurs’ case for the 
retention of frequencies and other aspects 
relating to the well being of amateur 
radio, both on the local and international 
scene, could be presented with a united 
voice. 

Region III of the International Tele¬ 
communications Union covers almost half 
of the world—from Japan to Iran in 
the north and west, Australia and New 
Zealand to the south, and Pacific Ocean 
areas to the east. 

The problems of distance, language and 
finance differ vastly to similar conditions 
in Region I and Region II, where amateur 
radio societies have had active I.A.R.U. 
organisations for a number of years. 

The opening of the convention was 
broadcast over VK2W1, the official station 
of the New South Wales Division. 

Following formal, introductory remarks 
by Pierce Healy, VK2APQ, Federal coun¬ 
cillor, N.S.W. Division, and Keith Finney, 
VK2KJ, president N.S.W. Division, Max 
Hull replied, and after welcoming Federal 
councillors and delegates (including those 
from the U.S.A., Japan, New Zealand 
and the Philippines) expressed the hope 
that the congress would achieve something 
for the future prosperity of amateur radio. 

On Friday, lafter informal preliminary 
discussions, the official opening of the 
first International Amateur Radio Union, 
Region III Congress, and a formal wel¬ 
come to overseas delegates, took place at 
Georgian House, North Sydney. 

Official guests present were Mr Charlie 
Carroll, Head Office, Radio Branch, Mel- 

iiiiiiiiiiiiiiniiuiiiiniiiiniiiiiiiiniiiiiiiiiifiKiiiniiiiniimiiiniiiiiiiiiiiiiiiiifiiniiii 

* News and notes of Divisional and 
Club activities submitted for inclusion 
in these columns should be forwarded 
direct to Pierce Healy, 69 Taylor St., 
Bankstown, N.S.W., 2200. 


bourne, representing the Postmaster- 
General, and Mr Ron Holt, Radio Branch, 
Sydney. 

When opening the proceedings Max 
Hull, VK3ZS, Federal president, outlined, 
for the information of the overseas dele¬ 
gates, the events leading up to the con¬ 
gress. He referred to the excellent relation¬ 
ship the Wireless Institute of Australia 
had with the Postmaster-General’s Depart¬ 
ment over the years. He outlined the 
events leading up to the 1959 International 


Telecommunication Union Convention 
and the subsequent action taken by the 
Wireless Institute of Australia on behalf 
of Australian amateurs. 

The representation of the amateurs’ case 
at the Frequency Allocation Board Com¬ 
mittees set up by the Government to 
review the radio frequencies allocation 
problems in Australia was also mentioned. 

He expressed the opinion that all 
amateur societies should maintain a con¬ 
stant liaison with their licensing authorities 
to ensure that changes of governments, or 
administrative officers of governments, do 
not adversely affect the amateur service. 

After officially welcoming the overseas 
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delegates to the congress and expressing 
the hope that amateur service in Region 
III would benefit greatly from the con¬ 
gress, he invited Mr Charlie Carroll to 
officially open the proceedings. 

Mr Carroll expressed his pleasure at 
being present, and pointed out that he 
had an intimate knowledge of the earlier 
history of frequency allocations for 
amateur radio in Australia, as he had 
been secretary of all the committees. He 
indicated the difficulties of the W.I.A. 
in setting up an I.A.R.U. Congress organi¬ 
sation in Region III and said that the 
people who had faced and overcome these 
difficulties had a very high sense of 
dedication to the cause of amateur radio. 
He then referred to the aims and purposes 
of the International Telecommunications 
Union which he believed were also 
relevant to the aims of the I.A.R.U. and 
therefore to the Region III organisation. 
He commended the W.I.A. for its 
initiative and enterprise in organising the 


conference and declared the congress 
open. 

The opening session of the congress 
was chaired by Bob Denniston, WODX, 
president of the I.A.R.U. and American 
Radio Relay League. 

After his opening remarks, Bob 
Denniston said: 

“We are living in an era of vast 
changes in telecommunications and many 
pressures are building up on various parts 
of the radio frequency spectrum. Unless 
there is to be utter chaos on the air 
waves, there must be some master fre¬ 
quency plan which the majority of the 
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At the opening of the 32nd W.I.A . Federal Conference. Around the table 
are (left to right): David Portley, VK4DP; Don Watson, VK4DZ; Geoff 
Taylor, VK5TY; Neil Penfold, VK6ZDK; David Marsland, VK7MD; Ted 
Cruise, VK7EJ; David Wardlaw, VK3ADW; Alf Seedsman, VK31E; Peter 
Williams, VK31Z; John Bat trick, VK30R; George Pither, VK3VX; David 
Rankin, VK3QV; George Glover, VK3AG; standing, Max Hull, VK3ZS; 
and Pierce Healy, VK2APQ; Keith Finney, VK2KJ; Jim Webster, 
VK2ZCW; Ken Pincott, VK3AFJ; Michael Owen, VK3KI; Dean Black¬ 
man, VK3ZPS. Heads in the foreground, left to right: Overseas delegates, 
Bob Denniston, WODX; Emilio Asistores, DU1EA; Kenich Kajii, JA1FG; 
Kiyoshi Mizoguchi, JAIBK; Harry Burton, ZL2APC; Tom Clarkson, 

ZL2AZ. 














Choose from an extensive range of Top Quality Unipex Speakers — including Combination 
and separate Driver Types. 



H.25. 

Horn Speaker. 
Trade Price 
$22.70 plus 
Sales Tax. 



H.20 R. 
Diffuser 
Speaker. 

Trade Price 
$32.93 plus 
Sales 
Tax. 



OB 15. Wide Ranire 
High Fidelity Coaxial 
Trumpet Speaker. 

150 to 
15.000 
C.P.S. 

Trade 
Price 
$47.15 
plus 


SH.C. 6 Throat 
Cast 

Aluminium 
Horn Speakers 
—One Driver 
Unit Entry. 
Trade Price 
$49 plus 
Sales Tax. 





Driver Units. Matching Driver Motors and Transformers available 
from 15 to 35 watts. All wattage R.M.S. Selective range of 
Sato. Bezels, Knobs. Fuse Holders, Key Switches, Terminals, etc. 


A.S.T. Solid State Amplifiers available:— 

3/5 Watts, 12/15 Watts, 30/40 Watts, 60/70 Watts, 
100/120 Watts. All 100 Volt Line. 

Manufacturers of most Comprehensive Language 
Laboratories to Victorian Education Department 
Specification. 

Wholesale prices on application. 

SPECIAL Heavy duty "PRINCESS” RECORD 
OFFER! PLAYERS, $10 each plus Tax. 


Australian Sound & T.V. Co. Pty. Ltd. 


35-39 Yarra Bank Rd., South Melbourne. 3205 
Phone: 61 3024, 61 3192 (A.H. 288 3693) 


RADIO PARTS 


307 ELIZABETH STREET, MELBOURNE 


PIEZO PICK-UP AND CARTRIDGES 

PU-86 Pickup LP/78 T/O Crystal 

cartridge. Length 240mm.Ea. $2.95 

Y700 Ceramic Cartridge. Mon. LP/78 . $2.20 
PU-86 Pick-up Ster-LP/78. T/O Cartridge. 

Length 204mm .... Ea. $4.1 

Y200 Ceramic Cartridge. ST LP/78 .. $3.< 
PU-54 Pick-up LP/45 only. Length 

1.25mm.Ea. $2.10 

Y400 Crystal Cartridge. LP/45 .. .. $1.20 

Y130 Crystal Cartridge. T/O Type Ster/ 

LP.Ea. $2.70 

Sapphire Replacement Styii. Each Ster/ 

LP. . 30c 


TRANSISTORISED CALLING AND 
TALK-BACK SYSTEMS 
Batte:y Operated 

2 station 1 master 1 slave.$20.00 

3 station 1 master 2 slave .. .. $22.50 

4 station 1 master 3 slave.$30.00 

5 station 1 master 4 slave. $35.00 

7 station 1 master 6 slave .. .. $50.00 

Complete with cable and batteries. 

3 station, all master.$36.00 

4 station, all master $40.00 

Complete with batteries. 

Suitable cable from 20c yd. 

Plus 50c postage. 


SUB MINIATURE 
I.F. TRANS., 7 x 7mm. 

In sets of 3. $2.25 per set. 

OSC. COILS, 7 x 7mm. To match I.F. T.ans. 
75c each. 

5K Sub-Min Pots, W/switch.65c 


PIEZO MICROPHONE INSERTS 

MC-3 Crystal, 50-7K, 35 x 25 x 8mm. -57 

DB .$1.00 ea. 

MC-7 Crystal, 100-7K. 39mm Round x 11 

mm. -56 DB .. .. .$1.00 ea. 

MC-8 Crystal, 50-8K. 48mm Round x 17mm 

-50 DB.$1.00 ea 

MC-9 Crystal, 50-8K, 25mm Round x 9mm. 

-68 DB.$1.80 ea. 

MC-33 Crystal, 50-10K, 33mm Round x 9m 

m. -60 DB . .$1.30 ea. 

MD-5 Dynamic, 100-15K. 33mm Round x 

14mm. -55 DB.$1.80 ea. 


TRANSISTOR SET ACCESSORIES 

Magnetic Earpiece with 3.5mm Plug 
Crystal Earpiece with 2.5mm Plug 
Crystal Earpiece with 3.5mm Plug 
Jacks, 2.5 and 3.5mm .... .... 

3.5mm Plug and Cord Ext. Jack Pair 
Metal Co-axial Plugs and Line Sockets 

Pr. 

‘Din” and “Hirschmann,” 2, 3, 4 and 
5-pin Plugs, Chassis and Line Sockets, 
carried ex stock. 

Prices on application. 

P.M.G. type Plugs from. 

P.M.G. type Jacks from. 

P.M.G. Line Jacks from. 


75c 

75c 

75c 

20c 

50c 

65c 


50c 

35c 

55c 


Capacitor Substituion Box, 1,000 VW .. $5.00 
Resistor Substitution Box, 1 Watt. 

Plus Post, 20c. $4.50 


TRANSISTOR AERIALS 

4in extends to 27in 
5in extends to 39in 
6in extends to 43 in 
5in extends to 32in 
6in extends to 28in 
7in extends to 39in 
9in extends to 39in 
6in extends to 4ft 6in 
7in extends to 5ft 8in 

Plus Post 15c. 


$1.60 

$1.70 

$1.40 

$1,00 

$1.00 

$1.20 

95c 

$1.80 

$2.10 


60-1442 



TAPE RECORDER ACCESSORIES 


2Viin Spools 

30c 

3in x 600ft 


3 in Spools 

35c 

Tape. 

$2.25 

5in Spools 

40c 

SYaiti x 1,200ft 
Tape. 

$2.50 

5Ya in Spools 

70c 

7in x 1,800ft 


7in Spools .. . 

50c 

Tape. 

$3.95 

2V3iin x 100ft 


5in Plastic Tape, 


Tape .. .. 

45c 

boxes. 

60c 

2 Vi in x 300. r t 


7in Plastic Tape, 


Tape. 

$1.20 

boxes. 

90c 


Plus postage 


STEREO PLUGS AND JACKS 


Metal Plugs 

95c 

Bakelite ext. 


Bakclite .. 

70c 

sockets .. 

70c 

Metal ext. 


Chassis Jacks 

65c 

sockets 

95c 



O.T.A. SWITCHES 



(Rocker Type) 


S.P. Changeover 


| D.P. Changeover 


1A . 

45c 

1A. 

50c 



IS.P. On-Off 1A 

50c 

TOGGLE TYPE 


SP On-Off Viin 

Long 

Neck. 

. 60c 


CRYSTAL SET BUILDERS 

Coils. 65c I Tuning Conds. . $2.00 

Diodes. 35c Terms .. Ea. 12c 

Headphones .. . $2.50 t Plus Postage 


MR-2P 0-1 m/A $3.95 
MR-2P 0-50 u/A $5.00 
MR-2P 0-100 

u/A.$4.00 

MR-2P 0-500 

u/A.$4.50 

R-2P V.U. 

Meter .. .. $5.80 


KEW METERS 


$5.25 


MR-2P Stereo 
Balance 
MR-2P 0-20v 

D.C.$4.30 

All Meters in clear 
plastic cover. 


SP On-Off Short. Neck .50c 

SP Change-Over Centre-Off.75c 

DP ST On-Off.50c 

DP DT Viin Long Neck.80c 

DP DT Short Neck Centre-Off.75c 

Bulgin — Push-On — Push-Off 
DP Change-Over 

for Fuzz Box, Etc.$1.70 


SATO TEST LEADS 
With fine pins 55c , With Alligator 
With Banana 
Plugs .. . 


Clips 
60c I With Batterv 
I Clips 


55c 

50c 


MAIL ORDER SPECIALISTS 
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countries agree to. There must be some 
administration of this plan. 

“Thus we have (the International Tele¬ 
communication Union with headquarters 
in Geneva, Switzerland, having as mem¬ 
bers about 129 of the governments of 
the world. The I.T.U. sets its broad 
policies by means of various types of con¬ 
ferences which are held every few years. 
There are a number of these conferences, 
but the only one which would critically 
affect us is one which would discuss the 
whole frequency allocation table. 

“The last such conference was in 1959, 
another is not yet scheduled, but could 
occur as soon as two years from now, 
or perhaps not for 10. Right now no one 
knows when the next conference might 
be, but we must hold ourselves in per¬ 
petual readiness. 

“Are such conferences dangerous to 
amateur radio? Yes—when you consider 
that in 1959 one large country actually 
proposed, for example—that the 80 metre 
band be reduced to a segment just lOKHz 
wide. 

“Why are such conferences dangerous? 
Stop and think of the number of new 
countries created in the past 10 years. 
Each one of them wants spectrum space 
for its own communications. Stop and 
think of the many new uses for radio 
communication that have been devised, 
all of which require more space in the 
spectrum. 

“The speotrum is not made of rubber— 
it will not stretch, and so, any new 
assignment has to come out of some¬ 
body’s present share. 

“An important task of -the International 
Amateur Radio Union is to make sure 
that no inroads are made on amateur 
frequencies. Let us consider then how we 
must meet the challenges of this type. 
Let us not even think of the possibility 
of failure for if we fail that is the end 
of 'amateur radio as we know it. 

“Each government m the months prior 
to an allocation conference must decide 
to what extent it must support the request 
for frequency space for the services in 
its own country. 

“Each government must decide, con¬ 
sidering the limited frequency speotrum 
and with the demand for channels far 
exceeding the supply, which of the various 
services, including the amateur service, can 
show the greatest justification of their 
operating in the public interest, conveni¬ 
ence or necessity. 

“It is the task of every I.A.R.U. society 
to enhance actively the prestige of amateur 
radio in its own country. This is why 
the A.R.R.L., for instance, recently asked 
that incentive licensing be reinstituted in 
the U.S.A. We want to raise the technical 
level of our amateur operators. This was 
quite a surprise to the Federal Communi¬ 
cation Commission, because we were the 
only service who had asked for tougher 
regulations. 

“We got them, and I am sure that as 
the result our service will provide a higher 
level of trained amateurs in time of 
emergency. 

“There are different problems in 
different countries. It is the task of every 
I.A.R.U. society to keep its sister members 
of the union informed of the progress 
of amateur radio affairs in its own country, 
so that we can tackle the common prob¬ 
lems with the strength that comes from 
unity. 

“It is the task of every I.A.R.U. society 
to encourage and foster the growth of 
amateur -radio in those neighbouring coun¬ 
tries where amateur radio is not yet firmly 
established and organised. All these are 
difficult problems which require much 
work, and yet progress can be made in 
their solution if we work together. 

“The I.A.R.U. has made considerable 
progress in the past few years. We pre¬ 
sently have a membership of 77 societies, 
and even now the members are voting 
on applications of two other societies. 

“I endeavour to visit as many member 
societies as possible. I also visit as many 
countries as possible which are prospects 
for membership in the I.A.R.U. On this 



A group of the guests from overseas with the N.S.W. Federal 
Councillor at the W.I.A. Federal Convention Dinner, held at 
Georgian House, Sydney, on April 13, 1968. Left to right: Emilio Asistores, 
DU IE A, Philippines Amateur Radio Association; Bob Denniston, WODX, 
president, International Amateur Radio Union , Tom Clarkson, ZL2AZ. 
N.Z. Association of Radio Transmitters; Harry Burton, ZL2APC, presi¬ 
dent, N.Z. Association of Radio Transmitters; Pierce Healy, VK2APQ, 
Federal Councillor, NS.W. Division of W.I.A.; Kiyoshi Mizoguchi, JA1BK, 
director , Foreign Section, Japan Amateur Radio League; Kenichi Kajii, 
JA1FG, president, Japan Amateur Radio. League. 


trip I have, so far, visited the Radio 
Club of Oceania, ‘F08.’ I hope to visit 
Apia now that it is an independent 
country to see if we can get a society 
going there which would then become 
a member. 

“I also had a most enjoyable visit in 
New Zealand—‘ZL1.’ I arrived just after 
a disastrous storm had passed Auckland. 
You all know of some of the results 
of that storm. I wish to congratulate the 
New Zealand Association of Radio Trans¬ 
mitters for rising to the occasion in the 


amateur tradition. A great number of 
messages were handled for a number of 
agencies including the post office. 

“In Region I, that is Europe and Africa, 
the member societies of the I.A.R.U. have 
for a good many years been co-operating 
closely in solving some of their particular 
problems through the organisation of 
Region I division of the I.A.R.U. The 
general conference of the Region I divi¬ 
sion of the I.A.R.U. is held each third 
year and close liaison is maintained 
between conference dates. 


iiiiiimiiiiiimiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimfitniiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiimuiiiiiHmiiiiiimiiiiimiiiiiuinimtimimiiiiimiiiiiiimiiiimmmiiiii 


OFFICIAL STATEMENT FROM REGION III CONGRESS 

At this inaugural meeting the following countries accepted an invitation 
to attend: Japan, Philippines, New Zealand and Australia. Support for this 
meeting and apologies were received from Ceylon, India, South Korea, Laos, 
Thailand, United Kingdom and Hong Kong. The president of the International 
Amateur Radio Union, Robert Denniston, WODX, was also present and 
was requested to be chairman for the discussions. 

It was resolved that an organisation be formed in Region III and the 
following objectives agreed to. 

1. The aim of the organisation is to assist the officers and headquarters 
of the International Amateur Radio Union in their objectives. Specifically 
these are:— 

(a) The promotion and co-ordination of two-way radio communications 
between Asia and Oceania. 

(b) To effect co-operative agreements between the national amateur 
radio societies in Asia and Oceania. 

(c) The advancement of the radio art. 

(d) The representations of two-way amateur radio common interests 
in international communication conferences. 

(e) To promote such additional activities allied to amateur radio 
communications. 

Further objectives to deal with problems peculiar to this area are:— 

(a) To approach government officials in all countries in Region III 
to encourage them to improve their attitudes toward amateur radio 
and to ensure the retention of the amateur frequency allocations. 

(b) The development of educational assistance programs. 

(c) The introduction of Intruder Watch activities. 

(d) The establishment of essential emergency communications within 
the respective countries. 

ORGANISATION: It was resolved that there will be a board of directors, 
one from each society represented and appointed by that society. The president 
of the I.A.R.U. also to be a director. The Wireless Institute of Australia 
is to provide a secretariat and will be appointed by this institute in consultation 
with the W.I.A. director. 

It was further resolved that moneys will be contributed by the societies 
of Japan, Australia, New Zealand and the Philippines in proportion to their 
resources, such moneys to be applied to purposes approved by the directorate. 

The meeting resolved that the secretariat formulate draft rules to be 
circulated among the directors for discussion, and that subsequent opinions 
will be collated by the secretariat and recirculated to the directors with a 
view to their adoption at the next plenary. 

It was resolved that directors and secretariat plan future directors’ meetings. 

The meeting placed on record its gratitude for the offer of the Japan 
Amateur Radio League to hold the next plenary meeting in Tokyo in 1971. 

The visiting delegates expressed their great appreciation for the initiative 
of the Wireless Institute of Australia in convening the first Region III 
Congress and for its excellent facilities and gracious hospitality. 
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EDDYSTONE “EB36” RECEIVER 


Devaluation Price, 
Only $190.80 F.O.B. 
(Inc. S.T.) 


Frequency Coverage 

Range 1 8.5— 22.0 MHz 

Range 2 3.5— 8.5 MHz 

Range 3 1.5— 8.5 MHz 

Range 4 550—1500 KHz 
T *~"ge 5 1500— 350 KHz 


Also available for 
Export ex Bond. 


Distributed By: 

Radio Parts & Warbur 


ton Franki, Melb., and 
other Radio Wholesalers. 


The “EB36” is a fully transistorised broadcast model, light, compact, easily transportable and engineered to 
give the best possible performance. It is a versatile receiver giving coverage of the long, medium and shortwave 
bands including the marine frequencies used by coastal vessels. 


Comprehensive information from 
Australian representatives 




608 COLLINS ST., MELBOURNE, VIC. 3000. 61-2464 
64 ALFRED ST., MILSON’S PT„ N.S.W. 2061. 929-8066 


L. E. BOUGHEN & CO., 95 CENTRAL AVE., SHERWOOD, QLD. 4075. 79-2207 

h. j. McQuillan pty. ltd., ion Wellington st„ west perth. w.a. 6000 . 21-4821 

K. FARMER SALES PTY. LTD., 286 GILLES ST., ADELAIDE, S.A., 5000. 23-6131 



World’s best tape recorders, Am- 
pex, Schaub-Lorenz, always in 
stock. 


UNIT 1; Armstrong 421, 15-watt RMS per 
channel fully transistorised stereo-amplifier 
frequency response from 20-20,000 cycles, 
Plus-minus 1 dB less than V 2 % distortion 
on the full 15-watt RMS, P.E. 34 Hi-Fi 
turntable belt-driven, complete with hydrau¬ 
lic controlled lowering device. Empire 888 
cartridge frequency response from 10-24,000 
cycles, 2 Wharfedale Super 
RSDD 8in loud speakers. 

TOTAL PRICE. 


$345 


AMPEX SOLID 
STATE TAPE 
RECORDERS 
from RECORDED 
MUSIC SALON 


UNIT 5s Monarch 12-watt per channel stereo 
amplifier, 2 R. & A. 8in Twincone Hi.Fi 
loudspeakers, Dual 1010 4- 

speed turntable complete with 
cartridge. TOTAL PRICE 


one ni_ri 

$202 


UNIT 2: Pioneer SMB300, 20-watt per 
channel AM AM FM shortwave tuner. Lab- 
craft 605L turntable with all 
Balance Arm and B. & O. 
cartridge. TOTAL PRICE 


uncr, JLaD- 

$242 


UNIT 3: Sansui Model 220 stereo tuner/ 
amplifier, P.E. 36 4_speed turntable, com¬ 
plete with cartridge. 2 R. & A. 
lOin Hi-Fi loudspeakers. 

TOTAL PRICE. 


Die, com- 

$244 


UNIT 6: Armstrong 226 tuner/amplifier 10- 
watt RMS per channel frequency response 
from 30-20,000 cycles, plus-minus 1 dB 
less than Yi% distortion measured at 8-watt 
RMS, 2 Schaub-Lorenz Twin speaker systems 
complete in beautifully designed cabinet. 
Walnut or Teak, approximate size 24 x 24 
x 4in, fully imported from Germany, ERA 
Mk4 Hi-Fi turntable belt-driven. Empire 
888PE cartridge frequencey re¬ 
sponse from 12-28,000 cycles. 

TOTAL PRICE. 


i, umpire 

$440 


UNIT 4: Fisher 101 stereo amplifier. Dual 
1019 Turntable, Empire 808 cartridge. 2 
Wharfedale lOin Golden RSDD 
loudspeakers. 

TOTAL PRICE. 


rtriuge. z 

$380 


UNIT 7: England’s best stereo amplifier— 
Armstrong 22, Dual 1010 turntable complete 
with cartridge, 2 Wharfedale 
8in RSDD loudspeakers. 

TOTAL PRICE. 


: compieie 

$212 



For compact advanced cassette 
players Schaub-Lorenz Tourocord 
are the best units on the world 
market. 


UNIT 8: Schaub-Lorenz fully transistorised 
stereo integrated amplifier. Germany’s best 
Hi-Fi product, P.E. 34 Hi-Fi turntable belt 
driven hydraulic controlled lowering device. 
Empire 808 cartridge, Empire 
8200 loudspeaker systems. 

TOTAL PRICE. 


ng aevicc, 

$700 


UNIT 9: Pioneer 161 AM and FM Tuners, 
11 watts per channel, Dual 1010 turntable 
with B and O diamond magnetic cartridge, 
two lOin A and R loud¬ 
speakers. 

TOTAL PRICE. 


carmugc, 

$270 


UNIT 10: Harman Kardon Nocturne model 
210 tuner/amplifier, P.E. 33 Hi-Fi turntable. 
Empire 888TE cartridge. Era Hi-Fi turn¬ 
table, world’s most brilliantly designed belt 
driven turntable and arm. The Era arm 

out-performs even the most recent cartridges 
it can track at 1/ 10th of a gram. The 
motor of the Era turntable rotates so regu¬ 
larly that it does not need a heavy platter. 
The oversized Era motor allows fast starts. 
Its work load is well within its possibilities 
since it could drive a 30 pounds weight. 
Empire 999VF cartridge, Em- (‘ 
nire 2000 speaker system. 

TOTAL PRICE. 


Dunas weigni. 

$ 1,100 


RECORDED MUSIC SALON 


C. PINCZEWSKI TRUE FIDELITY 

WHOLESALE AND TRADE ENQUIRIES WELCOME 


23 COLLINS STREET, 
MELBOURNE 
Telephone 63-6257 


136 


ELECTRONICS Australia, June, 7968 




































“About four years agio the amateur 
societies of North and South America, 
realising the strength that could come 
in that region through greater unitv, 
formed a Region II division of I.A.R.U. 
I attended its triennial meeting last year 
in Venezuela. 

“Here in Region III we have many 
problems to overcome, resulting largely 
from the vast distances which separate 
the major centres of amateur population 
in this part of the world. But we are 
confident that competent leadership will 
resolve them.” 

Mr Denniston concluded by congratu¬ 
lating the W.'I.A. for having sponsored 
the congress and wishing Region III luck 
in the future. 

During the evening all delegates 
addressed the gathering and presented 
statements on behalf of their particular 
organisations. These statements outlined 
the status and conditions that the amateur 
service operate under within their respec¬ 
tive countries. One thing all had in 
common was the need for unified action 
in order to safeguard the amateur service 
frequency allocations. 

It is hoped to review some of the 
points from the statements in future issues 
of these notes. 

Convention Dinner 

The official convention dinner of the 
32nd Federal Convention was held on 
Easter Saturday evening, April 13, at 
Georgian House, North Sydney. Special 
guests were Mr Charlie Carroll, Bob 
Denniston and all the overseas delegates. 
All told, 80 attended 1 , many members being 
acoomoanied by their wives. Bill Moore, 
VK2HZ, carried out the duties of master 
of ceremonies. 

Some of the speeches recorded here 
indicate the special significance given to 
aims and final outcome of the meetings. 

When proposing the toast to the Wire¬ 
less Institute of Australia, Max Hull, 
VK3ZS, Federal president, said he had 
been connected with the W.I.A. for 18 
years in the administrative field and had 
seen tremendous changes and a tre¬ 
mendous increase in W.I.A. membership 
from between 1800 to 2000 then to 
around 5500 in 1968. 

He expressed his reluctance to retire 
from office, but said there was something 
in his bloodstream which would keep him 
doing some work in the background if 
called upon to do so. He continued: 

“In Australia we have had the privilege 
of having a very close and' friendly asso¬ 
ciation with our Government. Mr Charlie 
Carroll here—the present controller of 
radio is pro-amateur—all past members 
of the Post Office with whom I have 
dealt over the many years have been 
pro-amateur, but I must inject this little 
word of warning, that it is possible that 
the men who replace the administration 
officers in the various countries may not 
be pro-amateur. 

“Not because they do not understand 
amateur radio, not because they do not 
know what we do, what we achieve and 
the technological resource we are to a 
country, but because the systems develop¬ 
ing these days, demanding more and more 
frequency space may ultimately spell the 
doom of amateur radio. This has been 
evidenced very greatly in the past two or 
three years in particular from nearly every 
organisation that looks after amateur in¬ 
terests in the world. 

“The dangers are there, and it behoves 
every amateur to support his amateur 
society — to contribute to it if it de¬ 
mands a few cents out of his pocket. 

He concluded by expressing his appre¬ 
ciation for the qualities of John Battrick, 
VK30R, who will take over the position 
of Federal President after his very success¬ 
ful year as Federal Secretary. 

In replying to the toast to the W.I.A., 
Pierce Healy, VK2APQ, Federal Council¬ 
lor of the New South Wales Division said: 

“. . . It gives me very great pleasure 
to respond to the toast — the Wireless 


Institute of Australia. As we have said 
to our distinguished guests from overseas 
— we are very proud of the fact that the 
Wireless Institute of Australia is the old¬ 
est amateur radio organisation in the 
world — founded in 1910. The Wireless 
Institute to me means something that I 
really cannot describe — it seems to be a 
wav of life. 

“The association that it has given me 
over the years meeting the people here 
at present, some of the peoDle that Max 
has spoken about, some that are now 
gone, are really cherished memories that 
I have of my association with the Wire¬ 
less Institute of Australia. But, I must 
say, and think you will aeree with me, 
that it is men like Max Hull who has 
devoted 18 years of his life to the W.I.A. 
that have really made the Wireless In¬ 
stitute of Australia, and it has been my 
privilege and pleasure to work with Max 
m the Federal sphere. 

“I am very happv to respond on be¬ 
half of you all and I am going to include 
our distinguished guests — because I 
believe that thev are members of the New 
South Wales Division of the W.I.A. as 
from this afternoon. 

“Thank you, ladies and gentlemen — I 
hope that you are as proud as I am to 
be here tonight and to be associated with 
the Wireless Institute of Australia.” 

When proposing the toast to the Inter¬ 
national Amateur Radio Union, John Bat- 
trick. VK30R, Federal Secretary of the 
W.I.A., said: 

“. . . I feel however, that there is some¬ 
thing significant with this year’s Federal 
Convention. It seems to me that it is the 
beginning of something quite exciting, 
both within Australia and the area around 
us. I feel this weekend a tremendous 
sense of co-ooeration. I feel within the 
Institute itself that there is this feeling 
of all working together, getting down 
to do a job which is something quite ex¬ 
citing. 

“My dutv is to prooose the toast to 
International Amateur Radio Union. This 
is something with which we are all con¬ 
cerned this weekend as we have with us 
our friends from Japan, from the Phil- 
lipines, from New Zealand and the United 
States of America. 

“Some months ago in an editorial in 
‘Amateur Radio,’ I went into print 
stressing the need for us to watch that 
we do not suffer from breakdowns in 
communication. Within the institute we 
must keep in communication. Within 
Region III which stretches east to west 
across the Pacific south-east Asia, India to 
Iran, and north to south from Japan to 
New Zealand — in fact our region is a 
hemisphere — it is about half the world. 

“Our region is half the world. It is the 
half of the world in which most of the 

i; For details end illustrated jj 
i; catalogue all about 

CRYSLER 
j SPEAKERS 

j (see Full Page Advertise- j! - 
: ment this issue) jj 

: Contact 

j RADIO PARTS PTY. LTD. i! 

157 Elizabeth Street, 
Melbourne, Vic. 
Telephone 67-3263 


people live. It is the region in which we 
have the second largest amateur radio 
society in the world — the Japan Amateur 
Radio League. It is the region in which 
we have the most populous countries. 

India has one amateur operator 

per million of population. We have got 
problems — we have three large societies 
— several fairly strong medium-sized 
societies — many small societies and 
many countries without amateur 

radio societies. 

“It would be my wish that countries 
in South-East Asia and throughout the 
world would be able to establish an 

Amateur Radio Service and build a 
society, and, if it should be as strong and 
as long lived as the Wireless Institute of 
Australia, then we would have no worry. 

“International amateur radio is some¬ 
thing we should all aspire to. Those who 
have limited licences should seriously con¬ 
sider taking out a full licence as soon 
as you can in order to gain the tremen¬ 
dous thrill of international communica¬ 
tion. This breakdown in communication 
that I spoke of earlier and the need to 
continue communicating is vita] to this 
organisation because, when we communi¬ 
cate we exchange ideas and we find out 
that we are not much different — one to 
the other. / / 

“We live, we work, we have families, 
we have aspirations, we have hopes. It 
does not matter where we live if we can 
communicate between each other as we 
do on amateur radio. This then is a very 
strong force for world peace and inter¬ 
national co-operation. 

“In fact I believe the amateurs with 
their international contacts project a much 
better image than some other organised 
broadcasts — aimed to do just that. 

“I am very proud and privileged to be 
able to propose the toast to International 
Amateur Radio.” 

Replying to the toast — Bob Dennis¬ 
ton, W0DX, president International 
Amateur Radio Union and president of 
the America Radio Relay League. 

“. . . On behalf of the 77 countries of 
the International Amateur Radio Union 
I thank you for your toast. I congratu¬ 
late the Wireless Institute of Australia, 
the Japan Amateur Radio League, the 
Philippines Amateur Radio Association 
and the New Zealand Association of 
Radio Transmitters for having begun the 
formation of Region III I.A.R.U. On be¬ 
half of all the amateurs in the world — 
thank you very much.” 

During the course of the evening pre¬ 
sentations were made to Max Hull to 
mark his retirement from Federal execu¬ 
tive, from the Philippines Amateur Radio 
Association, members of Federal Council 
and on behalf of the divisions of the 
W.I.A. 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 

25 years experience 
All work guaranteed 

BILL TURNBULL 

II ELLALONG ROAD. 
CREMORNE, N.S.W. 90 4825 
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Membership certificates of the N.S.W. 
division were presented to each of the 
overseas delegates. 

On display was a handsome plaque pre¬ 
sented by the J.A.R.L. to the Philippines 
Amateur Radio Association to mark the 
thirty-fifth anniversary of the formation 
of the association. 

Closing Session 

The closing of the Region III I.A.R.U. 
Congress and thirty-second Federal con¬ 
vention was also broadcast over VK2WI. 
John Battrick, VK30R. Federal secre¬ 
tary, who is now the Federal president 
of the W.I.A., introduced the speakers. As 
these speeches again place emphasis on the 
outcome of the discussion on the Region 
III organisation, a transcript of some of 
them will give an accurate account of 
the final decisions reached and the per¬ 
sonal feelings of the delegates. 

Bob Denniston, WODX, president 

I. A.R.U.: 

After reading the statement from the 
Region II Congress, featured elsewhere in 
these notes, he thanked those concerned 
with organising the congress and JAIFG, 
JA1BK, VK30R, VK3QV, ZL2APC, 
ZL2AZ, DUIEA and VK3vX representing 
non-attending countries. 

Kenich Kajii, JAIFG, president 

J. A.R.L.: 

* 4 I wish to say, sincerely, thanks to the 
W.I.A. for the warm hospitality and pro¬ 
viding these facilities. We are very 
pleased with the success of this first 
Region III Congress. I hope we meet 
again in 1971 in Tokyo for the next Re¬ 
gion III conference. 

Emilio Asistores, DUIEA, Philippines 
Amateur Radio Association: 

“Thank you gentlemen of the W.I.A., 
this is DUIEA, director of Region III 
returning. How does it sound to say direc¬ 
tor of Region III? This is a great pleasure 
and an honour for the P.AJR.A. to be 
invited here to this first congress. When 
we received the invitation we had to call 
an emergency meeting of P.A.R.A. to de¬ 
cide who was going to be here for the 
congress. \ 

“The unanimous decision was that 
P.A.R.A. could not afford to pay the cost 
so there was only one choice, myself, as 
I have the privilege of travelling anywhere 
there are airlines. 

“It is an additional pleasure and hon¬ 
our to meet personally the president of 
the I.A.R.U. and A.R.R.L. My report will 
be presented to P.A.R.A. and also to the 
office of the President of the Phillippines, 
who is very interested in amateur radio. 

“In fact our emergency communication 
system is controlled from the office of the 
president. The control station is in his 
office. This emergency communication sys¬ 
tem is tested by him personally once a 
month without telling us what date he 
is going to test. He just announces a 
simulated emergency just to test how 
fast the different communication services 
can work. 

“The first time the test was made, the 
amateur radio network message came in 
24 hours later. However, at an emergency 
meeting of P.A.R.A. members were urged 
to do better. When the next test was 
made the following month, the first to 
acknowledge from Manila to the southern 
and northern points of the Philippines 
was the amateur radio network. So from 
then on the President of the Philippines 
believed that amateur radio was very 
useful in our country. It was even used 
during election time to bring reports of 
election results from the furthest village 
to Manila. 

*T would like to thank the W.I.A. for 
its hospitality and hope we meet again.** 

N zXr T Burt0n * president 

“I would like to express our grateful 
hanks for the magnificent hospitality and 
>rganisatkm of the W.I.A. and the N.S.W. 
Jivision covering both your own and the 
LA.R.U. Congress. Both Tom Clarkson 
and myself were extremely impressed. 


‘To the best of my knowledge this is 
the first time the N.Z.A.R.T. has 
officially participated in a W.I.A. con¬ 
vention, but I hope it will not be the last. 
As I said the other night we would be 
very happy to see your incoming Federal 
president John Battrick at Gisbourne in 
1969 for our convention. 

“I am happy also that we have made 
very good progress in our Region III 
deliberations. 1 felt that it was quite a 
difficult task. There were many problems 
we could have run into, but I feel that 
we used the true amateur spirit in over¬ 
coming them. The statement that Bob 
Denniston read out is not very long, and 
probably sounded reasonably straight¬ 
forward, but it took quite a while to get 
there. 

“However, I consider good progress was 
made on these matters and of course I 
will be very happy to report to N.Z.A.R.T. 
convention that we made a lot of 
progress. I will not be reporting just on 
I.AjR.U. matters, because I have been 
here in a dual capacity of also trying to 
help the liaison between our societies— 
the W.I.A. and N.Z.A.R.T. which are so 
close but at the same time seem to be 
so far apart. 

“I found the social contacts very 
rewarding, meeting not only the delegates 
from overseas but also members of the 
W.I.A. In conclusion I can only say 
thank you very much for a magnificent 
time in Sydney.” 

When formally closing the proceedings. 
Max Hull, VK3ZS, the retiring Federal 
president, expressed his appreciation and 
that of the delegates for the work done 
by various members in organising the 
convention facilities and those who 
looked after the delegates welfare during 
their stay in Sydney. 

He concluded with these comments: 

**. • • thank you for the beautiful gift 
and handsome cheque to put a beam on 
top of my tower, presented to me on the 


occasion of my retiring as Federal presi¬ 
dent after 18 years on the executive. 
Thank you very much. 

“In closing the congress and convention 
I would like to support the remarks of 
others on how happy we have been to 
have bad the delegates from overseas. 

“My first activity in this regard goes 
back a number of years when we made 
an effort to bring the Region III societies 
together. It was not possible then, but it 
has been possible now and it gives me 
great pleasure -that I have lasted on the 
executive long enough to see this most 
worthwhile activity reach fruition. 

“Before concluding the activities this 
morning and for the year I have very 
great pleasure in handling over the chair 
of the Federal Executive of the W.I.A. to 
John Battrick, VK.30R, our now retiring 
Federal secretary. 

John Battrkk’s closing remarks were: 

“Opening the forthcoming year 
as the incoming Federal president is a 
very proud moment. The closing of one 
era and the opening of another is always 
very thrilling. This past 12 months has, 
in my view, gentlemen, been the greatest 
team effort that the Wireless Institute has 
put on for a long time. We have had 
our problems, we have had troubles but 
we have sorted them out between ourselves 
and the whole project has been very 
successful. 

“Thank you, gentlemen, and a safe trip 
home to all who are travelling.” 


RESISTORS 

4c each. TOP GRADE 

New miniature ’jW. 5 p.c. tol. We will 
supply 3 resistors of each value between 
10 ohms and 1M. 57 different values totalling 
171 resistors. Ideal for experimenters and 
servicemen. Price, $6.84 (4c each). Post free. 


Prompt service. KITSETS AUST.. BOX 
P.O., Dee Why. N.S.W.. 2099. 
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BRIGHT STAR CRYSTALS 

PREFERRED BY LEADING MANUFACTURERS 
THROUGHOUT THE COUNTRY FOR— 




ACCURACY■ STABILITY ACTIVITY-OUTPUT 

All types of Crystals Available. 

Such As DC 11, FT 243 HC 6U CRA 
B7S, HCI8U, ETC. 

TOLERANCES: 0015%, .002%, 

.003%, .005% ETC. 

Consult us for Crystals for any mobila Radio. 

Pricas dapand on tolaranca and frequency required. 

DISCOUNT FOR QUANTITY ORDERS 


Established 36 Years 

AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 


Our new Factory employing the most modern equipment allows 
us to offer you PROMPT DELIVERY for all your CRYSTAL 

requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIE10 ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 


REPRESENTATIVES AUSTRALIA AND NEW ZEALAND—MESSRS. CARREL & CARREL. 
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MESSRS. ATKINS (W.A.) LTD., 
894 Hay Street, PERTH. 

MESSRS. A. E. HAROLD PTY. LTD.. 
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34 Brisbane Stieet. HOBART, 
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LAUNCESTON, TASMANIA. 


BRIGHT STAR RADIO 

546-5076 LOT 6 EILEEN ROAD. CLAYTON, VICTORIA 546-5076 
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CRYSTAL CONTROLLED OSCILLATORS 

RANGE 1.5 KHz to 100MHz 



In order to relieve the designer of the sometimes difficult and 
invariably time consuming task of oscillator design and layout, 
Pye Pty. Ltd. of Australia has produced a range of crystal oscil¬ 
lators, all of known stability and with guaranteed output levels, 
in the range of 1.5 KHz to 100 MHz for incorporation as com¬ 
plete sub-assemblies in larger pieces of, equipment or for use 
individually as frequency markers or reference oscillators. 
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FOR SOUND SATISFACTION 


The Sound 
Experts 
29-6475 


A complete range to suit your exact requirements 




PEERLESS SPEAKERS 

Now available the famous Peerless 
12in Coaxial Speaker. This profes¬ 
sional speaker is far superior to other 
speakers twice its price. Hear it now! 

With full range of tweeters and mid¬ 
range — also 15in woofers. 

Don’t forget our exclusive range of 
Peerless Professional Hi-Fi speakers. 

They are on line for you to see and 
hear. 

CONVOY'S Specialised Hi-Fi Service Centre 

Obtain expert service for your Hi-Fi equipment, 
amplifiers, turntables, tape recorders, P.U. arms 
and heads, speakers in our specially equipped 
service department, staffed by professional experts. 
Trade enquiries are welcome. 
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There is an amplifier to suit your particular requirements 
in the TRIO-KENWOOD range. 

We recommend the TK400T as an outstanding amplifier; 
not only is the price right but the performance must be 
heard to be believed. 

Features: 32 watts R.M.S. per channel, 20-50,000 Hz 
frequency response. Full bass and treble con¬ 
trol, loudness contour, low filter, high filter, 
tape monitor, .05% THD. 

SPECIAL ACCESSORIES 

Now available, adaptor cords with plug conver¬ 
sions for all popular audio connections, as well as 
an extensive range of standard accessories. [ 


CONVOY INTERNATIONAL Pty. Ltd. 449 KENT STREET, SYDNEY 29-6475 
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most powerful force for the enhancement 
of international understanding and friend¬ 
ship. Good luck Region III.” 


QUOTES FROM THE SPEECHES 


Federal President Max Hull, when wel¬ 
coming the overseas guests: 

“This is something to be excited about 
because it is the major step towards bring¬ 
ing together all the Region III amateur 
radio sooieties for the future solidarity of 
the amateur service in this area of the 
world. Also, for the purpose of forming a 
united front with a louder voice when we 
are called upon, and we are certain to be 
called upon, to protect our frequency 
assignments from any further curtailments 
as the result of ever increasing demands 
by commercial and governmental com¬ 
munication services for more space in the 
already overcrowded frequency spectrum.” 

Mr Charlie Carroll, P.M.G.’s Depart¬ 
ment, at the opening session of the 
Congress: 

“I have listened very carefully and with 
great interest to what your federal presi¬ 
dent has said about history. I was one of 
those who was very much mixed up in all 
those affairs. I was secretary of all the 
committees and 1 'have a very intimate 
knowledge of everything that went on in 
those days. But all those things are history 
and well into the past. I do not think we 
will gain anything by dwelling on them. 

“Mention was made of representation 
on committees in the future. Now I am 
sure you will find on the Federal Executive 
files correspondence on this matter and if 
my memory serves me right the answer to 
the question is that... ‘the composition of 
any committee on frequency allocation will 
be decided at the time when the commit¬ 
tee is being formed in the light of all the 
problems that will arise at the time.’ 

“Referring to the purpose of this gather¬ 
ing here tonight I would like to say, first 
of all, that the International Telecommuni¬ 
cation Union Region III comprises a very 
large area of the world. As you know it 
holds most of the world’s population. 
Many of the countries in it are new and 
developing and many of them remote 
geographically from the others. 

“Intra-region communication, telecom¬ 
munication, transport and things like that 
are practically non-existent. In many cases 
they are irregular or by roundabout means, 
and there are many languages spoken with 
no common link between them to enable 
full exchange of ideas between the peoples. 

“If we think of these things, and we 
also consider the other things which refer 
to the founding of any organisation, we 
find that these things always hold 
uncertainties. 

“When we think of these things, I think 
we can understand the difficulties con- 
confronting the’ Wireless Institute of Aus¬ 
tralia in tiie task it has set itself to set 
about setting up an International Amateur 
Radio Union Congress organisation in 
Region III. 

“The objects and purposes of the 
International Telecommunication Union 
will bear repetition because I believe they 
are relevant also' to the aims of the Inter¬ 
national Amateur Radio Union and there¬ 
fore relevant to the Region III organisa¬ 
tion when it is formed. 

“The objects of the I.T.U. convention, 
/ery briefly stated, are facilitating relations 
letween peoples by means of efficient 
communications services. 

“Now the purposes for which the 
[.T.U. exists are these: 

1 . to maintain and extend international 
co-operation for the improvement 
and rational use of telecommunica¬ 
tions of all kinds. 

2. To promote the development of tech¬ 
nical facilities and their most efficient 
operation with the view of improving 
the efficiency of communication ser¬ 


vices, increasing their usefulness and 
malung them so far as possible gen¬ 
erally available to the public. 

3. To harmonise the actions of nations 
in the attainment of those common 
interests. 

“Now you will see from what I have 
said, that there is a common element of 
purpose and aims which I think augurs 
well for the success of the project being 
launched by this congress. 

“I therefore commend the Wireless In¬ 
stitute of Australia for its initiative and 
enterprise in this matter and I wish you 
gentlemen the success Which you deserve 
in furthering this venture.” 


Special Note 

In order to report more fully on 
the Region III Congress, notes on 
W.I.A. divisional activities; Youth 
Radio Scheme notes: VK-ZL Contest 
and Ross Hull Contest results and 
notes from overseas have been held 
over until next month. 


Bob Deniston, President of the Internat¬ 
ional Amateur Radio Union, at the open¬ 
ing of the Congress: 

“I congratulate the Wireless Institute of 
Australia for having sponsored this con¬ 
gress and I thank the delegates from other 
countries for coming. 

“The American Radio Relay League and 
the headquarters of the International 
Amateur Radio Union considers the 
growth and progress of the I.A.R.U. as 
one of its most important functions. In that 
aim I pledge our wholehearted support. 

“At the same time I seek your help that 
we may work together in the common in¬ 
terest of amateur radio and accept the 
challenge and responsibility for the preser¬ 
vation of the future of amateur radio—a 


Federal President Max Hull, at the Con¬ 
vention Dinner: 

“It (the W.I.A.) is an institute which 
represents one of the rarest hobbies in 
the world and to my mind one of the most 
important. It represents a group of people 
who are divorced from political ambition, 
from political ideas, from creeds. It is a 
friendship society in the first essence. Any 
man from anywhere can talk to any other 
divorced from all these problems and this 
I think is one of the finest contributions 
to world peace of any organisation any¬ 
where in the world. 

“The future of amateur radio in Aus¬ 
tralia is in the hands of the amateurs and 
likewise the future of amateur world-wide 
is in the hands of the amateurs. We have 
to in effect fight for our existence as many 
other associations do in this topsy-turvy 
world we live in.” O 


CALLING ALL 

PROSPECTIVE AMATEURS 

The Wireless Institute of Aust¬ 
ralia was established in 1922 to 
further the interest of Amateur 
Radio. With over 45 years ex¬ 
perience, who could be more 
experienced in the teaching of 
this subject? 

We are a non-profit making 
Organisation. Correspondence 
Courses are available at any 
time. Personal Classes commence 
in February of each year. 

For further information write to: 

THE COURSE SUPERVISOR, W.I.A., 

14 Atchison Street, 
CROWS NEST, N.S.W. 



TRANSISTOR MODULES 

UNIT 1. 

2SW Amplifier 

$30.00 plus lax. 

UNIT 2. 

10W Amplifier 1.3 omhs. 
$15.00 plus tax. 

UNIT 3. 

10W Amplifier 8 ohms. 

$20.00 plus tax. 

UNIT 4. 

Pre-Amplifier. 

$12.00 plus tax 
UNIT 11. 

70W Guitar and HIFI Amp. 
$36.00 plus tax 
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PALACE 8-WATT 
STEREO AMPLIFIER 

Freq. Range 50 to 15.000 
Kc/s. 

$32.50 

Also Solid State Model 
10W. 

$38.50. 


TAPE RECORDER KITS 

UNIT 14. TAPE PRE-AMPLI¬ 
FIER. Unit 15. 60-S0 Kc/s 
Push /Pull Transistorised bias 
erase Oscillator Module. Unit 
16 Transistor Tape Recording 
Amplifier Module. Used with 
Unit 14. 

NEW TAPE KIT: Complete 

Record Erase and Output Stafle 
$46.00 plus tax 



ELECTRONIC PROJECTS 

BROADCAST TRANSISTOR 
RADIO KIT with 4in speaker 
$13.00. 

SHORTWAVE Radio Kit 3 
BAND. 

$16.75. 


TAPE DECKS AVAILABLE 

With or without Pre amp. 

Van De Molen, BSR. Magna* 
vox. Van Der Molen. 


9 9 

TUNER 

Bandwidth 8 K/cs. 

Unit 10 with Power Supply 
$23.00. Plus Tax. 

Unit 10 witn RF Stake and 
Power Supply. 

$31.80 plus tax 
Also Tuner Modules available. 




DON BOSCO 

Mosquito" Signal Injector A 
Signal Source for every elec¬ 
tronic application. 

$14.00 complete. 


NEW! . 
ELECTRONIC KIT 

20 Models In 1. 
Complete with instructions. 

$15.90. 



NEW! 80,000 
CANDLEPOWER FLASHLIGHT! 

A portable searchlight. Yacht 
sails visible at 1,000 yards. A 
newspaper at 300 yards. Water 
and rust proof. 

$ 11 . 00 . 


6 TRANSISTOR 
RADIO KIT 

Complete, Inc I. instruction. 

$16.00. 

Wired and tested. $17.S0. 


TRANSISTORS and DIODES 
Special Prices including 

SCI 07. $1. AF114. 95c. 

AC125, 90c. BC108/AT327. 

90c. A F11 5, 95c. 2N301, 

$2.50 BC109, $1.30. AF116, 
90c. bC 74. 95c. Also Com¬ 
ponents. Tape Film, etc. Send 
S.A.E. for Details and List. 


S. E. WILLIS TRADING CO. 

38 Rlfcndalc Road, Camberwell Junction, Vie. 3124. Phone 
82*5787. Please Include Freight — Sorry No C.O.D. 
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SPECIAL PURCHASE-NEW B.S.R. TAPE DECKS 
SUPPLIED WITH KIT OF PARTS FOR MONO PRE-AMP 



These New BjS.R. single speed (3!in) Tape Decks are fitted with Bradmatic 
two-track heads and will take spools to 5|in. With each deck is supplied 
a mono transistor pre-amp kit as advertised separately on this page. Circuit of 
pre-amp is supplied. Post and Packing Extra—N.S.W. $1.25; Interstate $1*75. 


$ 30.00 


NEW IMPORTED SLOT CAR KITS AT 
LESS THAN HALF PRICE 

^ Complete kit of parts including 

- 12V motor and full instructions. 

$2.00 post 25c 

NEW AMERICAN TWIN 
TELESCOPE TV AERIAL 

Extends to 36in, each section can 
\ be used singly for car or portable 

. . . $1.50. Post 20c. 

SINGLE TELESCOPIC 

** * Aerial I2in extends to 33in. 60 

I cents. Post 10 cents. 

NEW 4-SPEED STEREO 

PLAYER F.O.R.$23.50 

NEW STEREO CHANGER, SLIDER-SWITCHES 

4-SPEED F.O.R.$29.50 10-pole 2-way silver-plated contacts 38c 

POWER TRANSFORMER 

Ma. ,4»V U, .oil, . ,ld*. M M.A. On fJV, «M »Y Fit. 

$2.75 PM* N.S.W. Me, lal.nIM. lie. 

72 ohm CO-AXIAL CABLE 

20c per yard. Minimum order 5 yards. 

NEW SELENIUM RECTIFIERS 

New Selenlnm Rectifiers, 6 or 12 ?e!t at 4 amp., $3.75. Poet, N.S.W., 2$ct 
Interstate, 20c. Transformer for above rectifier tapped for 6 to 12 voltos 
$4.75, Post. N.S.W., 75ct Interstate $1.09. 

Ac above, 6 or 12 volt, at 2 amp., $2.75. Post, N.S.W., 35<i Interstate* 41c. 
Transformer for above, $3.79. Post* N.S.W., 35«j Interstate, 45c, 

TRANSISTORISED SIGNAL INJECTOR, $5.50 

A MUST FOR QUICK TROUBLE SHOOTING Using 
TWO Trangiiton, complete with instruction sheet and 
battery. Post free. 


7193 .. 

••7 ... 
1C7G .... 
JD9GT .. 
1KSG .... 
1E7© .... 
1MSG .... 
1PSG .... 
1Q9G .... 


. 23c 

$1.71 
.. 30c 

. 9fc 
. 40c 
. 40c 
. 40c 
. 23c 
. 39c 


NEW VALVES AT BARGAIN PRICES 


1T4 . 49c 

304 . 73c 

394 . 01.00 

9V4G .$1.00 

6B§ . $1.00 

0C8G . SOc 


6H6G . 

35c 

6SS7 equlr. 

6SK7 «5c 

4K7G . 

45c 

6V7G ... 

. 49c 

6K8G . 

iSc 

6X5GT ... 

. 71c 

6SA7GT . 

95c 

7C7 . 


45J7 . 

99c 

12 ATT . 

- $1.99 


Please add postage on all valves. 


1A7GT 

1LSG 
12SK7 
12 AO . 
12SK0 
12SH7 . 
96 4 .. 
994 .. 
989 ... 
EK32 . 


73c 

tfc 

ss: 

30c 

SOc 

Mf 

29c 

23c 


HEW "TECH" V.T.V.M. MODEL TE65 

23 RANGES. 240V. A.C. powered. 

D.C.V. 1.5, 15, 50, 150, 500, 1,500 
A.C.V. 1.5, 15, 50, 150, 500, 1,500. 
D.B. — lOdb to -f*60db. 

Resistance. 1 ohm to 1,000 megohm. 

$42.50 POST $1.00 



JEW 240V 


ELECTRIC 



3300 R.P.M. can be 
piled with or without 
4-fpecd redaction meek 
anlim. Size 3W* * IV* z 
3Vi, Including spindle. 


MOTORS| 


$2.75 



New Electrolytic Condensers 

These condensers are miniature pigtail type insulated new 
stock in packets of 12, each packet containing; 3 16mfd 
300 V.W., 2 32 mfd. 300 V.W., 1 25 mfd. 450 V;W. and 
6 low voltage electrolytics. $2.50. 

___Post and packing 20c extra. 

NEW IMPORTED 4" P.M. SPEAKERS 

Available with a 4 or 16 ohm voice coil. $2.00. 

Post and packing 30c extra. 


NEW MINIATURE MOTORS 

Ideal for models, toys, etc. U to 3 
volts. 6,000 r.p.m. 39c each or $3.50 
per doz. Post 10c. 


NEW MIDGET POWER TRANS. $3.25 



NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3v filament winding. 
60mA, $3.00. Plus Postage: N.S.W., 35c; 
Interstate, 52c. 

Prim.: 240v, Sec. 385 x 385 at 80mA, til. 
6.3 and 5v, $4.50. Post.: N.S.W., 40c; 
Interstate, 75c. 

60riiA H.T. Chokes. 75c. Post.: 20c. 


TYGAN AND SARLON 
SPEAKER GRILLE FABRIC 

List price $8.00 per yard. 

To clear at $5.50 per yard. 

Postage and packing N.S.W., 35c. 
Interstate, 45c. 


40mA prim., 240v. Sec 225 I 225 with 
6.3v Fil. Winding. 

30mA 240v Frim. 
Fil. Winding. 


$3.25 


Potlant N.S.W.. Uci 
Interstate 45c. 

150 z 150v. Sec. with 6.3? 

Postage: N.S.W., 25c. 
Interstate 35c. 


NEW B.S.R. TAPE DECKS 

These new 3-speed B.S.R. Decks are fitted 
with a digital counter and will take 71n spools. 
2 Track. $35, 4 Track. $40. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398 


142 


ELBCTRONICS Australia, June, 1968 



































































NEW TRANSISTOR 8 KIT SET 



SPECIAL PURCHASE ENABLES 
US TO OFFER THIS KIT SET 
AT $24.00 

(WIRED AND TESTED $6.00 EXTRA) 

• Complete kit of ports with circuit and full instructions 

• Eight transistors. 

• Magnavox 5X3 speaker gives excellent fidelity. 

• High sensitivity, suitable for city or country use. 

• Heavy duty battery for economical operation. 

• Modern design, plastic cabinet with gold trim. 

• Dial calibrated for all states. 


DIMENSIONS 
9" x 5" x 3" DEEP 


• Available in colours of off-white, red, black or light 
green. 

Post & Packing extra. N.S.W. $1.25, interstate $1.75. 



$23.75 


NEW TRANSISTOR SIX PORTABLE KIT 
AT LESS THAN HALF PRICE 

(DESIGNED TO SELL AT OVER $60.00) 

Excellent fidelity is obtained in this new kit set by the use of large speaker and polished 
timber case with attractive gold metal front panel. By using heavy duty batteries it is 
economical to operate and is ideal for portable use or that second set. Complete kit of 
parts is supplied with full instructions. 

Post and packing N.S.W., $1.25 — Interstate $1.75. 


SPECIAL — OFFER 

Complete KIT ter TRANSISTOR 6 PORTABLE $17.50 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit. 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set Is housed In attractive plastic case as Illustrated. 

Dials available for all States. Post and Pack: extra. N.S.W., $1.00, Inter., $1.30. 



NEW ENGLISH and AMERICAN TRANSISTORS AT 1/4 LIST PRICE 


Ideal for the experimenter or service man. 

Each package of 12 contains 3 of each of the following types. 


PACKET OF 12 FOR $3.00 


Mazda XA101. 
Texas 2N1108. 
Texas 2N1111. 
Texas 2N1110. 


Equivalent: OC45 R.F. Transistor. 

OC44 OSC. Transistor. 
OC75 General purpose 
OC45 R.F. Transistor. 


THESE TRANSISTORS 
CAN BE SUBSTITUTED 
FOR MANY OTHER 
TYPES. 

Post and Packaging 10c 
extra. 
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NEW RANGE OF RESISTORS, 
CONDENSERS AND POTENTIOMETERS 

WE HAVE JUST PURCHASED THE COMPETE STOCK OF RESISTORS, CONDENSERS AND POTS. OF A LARGE 
MANUFACTURER AND CAN OFFER SAME AT LESS THAN 25 PER CENT OF LIST PRICE. 

The resistors are mainly I.R.C. and Morganite and are in a wide range of values from 200 
ohm. to 3meg. in i, 1 & 2watt also included are I.R.C. 3watt wire wound 2,200 ohm. 3,300 
ohm 4,700 ohm. etc. 

List price $9.00 per 100 our price S2.00 per 100 post & packing 25c extra. 

The condensers are in most popular makes and include Polyester, Paper, Mica, Ceramic & 
Electrolytic in standard values including 4mfd, 8mfd, 16mfd 300V etc. 

List price $11.00 per 100 our price S2.00 per 1 00 post & packing 30c extra. 

The potentiometers are all current types and include switch pots, dual concentric, Imeg. 
tandem, imeg switch, tab pots etc. 

List price $12.00 per dozen our price S2.50 per dozen post & packing 30c extra. 

With each lot of resistors, condensors or pots, we will supply free one new valve type 
rKCt 6U7G ' 6X5GT, 1T4, 6K7G, or 12AT7. Resistors condensors and pots are in packs of 
_100 or 12 and we regret we cannot supply to individual Lists of values or types. 


New Hi-Fi Sound 

Recording Tapes. 

All Mylar Base. 

3” X 150ft .. 

.... 60c 

3 W x 225ft .. 

.... 75c 

2i” x 300ft .. 

.... 85c 

3” x 300ft .. 

.... 85c 

31’* x 600ft 

.. .. 1.75 

5” x 600ft .. 

.... 1.50 

5” x 900ft .. 

.. .. 2.00 

T x 1200ft .. 

.... 3.00 

7” x 1800ft .. 

.... 3.75 


Post and Packing, 
25c extra. 


LEADER SIGNAL 
GENERATOR LSG11 

240V A.C. operated, 6 band 
120KC to 390 Megs. Pro¬ 
vision for crystal. Post 
N.S.W., 75c; Interstate, $1.25. 

$34.00 


USED HIGH-SPEED 240V. 
AC/DC MOTORS 

These 240v. A.C. or D.C. 
motors are 1/8 H.P. with a 
speed of 7,000 R.P.M. and 
are ideal for small drills, 
grinders, etc. Dimensions, 
5iin x 3iin. with 5/16in 

spindle.$3.75. 

Post, N.S.W., 50c; Inter¬ 
state, 85c. 


Switches for Hi-Fi 
Equipment Etc. 


it?. 


#» 


ROTARY SWITCHES 
SINGLE 

Bank 11 x 1 or 5 x 2, 69c 
2 Bank 5x2.. .. $1.20 
Rocker Type D.P., D.T., 
50c. 

Post and Packaging 
15c extra. 


BOOKSHELF 

NEW 

SPEAKERS 

Uses 6” Magnavox Dual 
Cone Speaker plus 3TC. 
Tweeter with cross-over con¬ 
denser. 

Dimensions 
14” x 8” x 9” 
deep. 

$17.50 

Post and Packing 
Extra. 

N.SW. SI.50. 

Interstate $2.00. 



THE NEW C0LIAR0 3-SPEED 4 TRACK 

TAPE DECKS 
$55.00 

The ideal deck for the 
home constructor, as am¬ 
plifier and all controls can 
be mounted on deck. 

3-speed 1%, 3V4, 7V*. • Pause control. • Takes 7!n spools. 

• Simplified controls, 4 Tracks, $55. OSC Coils, $1.50. 



HEW 4" 

EXTENSION SPEAKERS 

These 4° speakers are novated la 
plasdc cabinets evitable for vse as 
Intercom, volts or extension speakers. 
Fitted with twitch sod toIssm© control. 
SPECIAL PURCHASE ENABLES 
US TO SELL THESE UNITS AT 
$5.00. PoM and Packing. N.S.W* 
68c. Interstate. 98c. 



A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 

SUITABLE FOR USB WITH THB COLLARO OH BS.R. TATS DECKS 

Using 3 silicon transistors as featured in October Electronics Australia complete with kit of 
parts including transistors mono $7.50, stereo $13.00, 240 power supply for above $7.00. 

Please specify If required for pick-up or tape heeds. 




NEW 17 & 25 


. AMPLIFIERS 


25 Watt. S59.75 

17 Watt . $48.75 

Post Extra on 17 Watt. 
N.S.W., Si; Interstate, $1.50 
25 Watt by Rail or Air. 

Too Heavy for Post. 


The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as 
microphone preamplifier and two EL34 valves Ferguson push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 
ohms. The 25 watt amplifier can be supplied with line output transformers tapped from 100 
to 600 ohms if required at $2.00 extra. 

Inputs provided for microphones, pick-up, and radio with mixing facilties and tone control. 
The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in speaker for above (10 watt). $7.75 

Crystal Microphones for amplifier.. $5.75 
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LISTENING AROUND THE WORLD 


Cushen’s monthly report on 
distance short-wave, television 
and broadcast band reception. 


Six-monthly survey of European signals 


The six-monthly review of signals from Europe presented 
below shows that during our winter period best reception 
will be in the daylight hours, but some fair reception on the 
high frequency bands should be possible during darkness. 


ALBANIA: Radio Tirana, Albania has 
extended its English programs and now 
provides excellent reception in the Pacific 
area. The best reception times for the 
winter months are as follows: 2200-2230 
GMT on 9510, 6180KHz; 0300-0330 

GMT on 7295, 6180; 0630-0700GMT on 
7265, 9510KHZ. 

AUSTRIA: The Austrian radio has a 
special transmission directed to Australia 
and New Zealand which is on the air 
10Q0-1200GMT on 17885KHz. The pro¬ 
gram in the main is a relay of the Home 
Service of the Austrian Broadcasting Sys¬ 
tem and announcements in English are 
given each 30 minutes. Other transmis¬ 
sions which are being well received are: 
1000-0400GMT on 9770KHz: 0400-0700 
GMT on 17715KHz; 0500-1300GMT on 
5155KHz. 

BELGIUM: Brussels does not carry 
my English transmissions, but can be 
eceived in its services in French and 
Temish. Transmissions to Africa are re¬ 
ceived at 1000GMT on 21510KHz, while 
mother service on 6160KHz can be heard 
closing at 2100GMT. 

BULGARIA: Radio Sofia has English 
ervices to North America, Europe and 
Africa. The service to North America 
applies the best reception. A transmission 
n 9700KHZ can be received 0400-0430 
iMT. The service to Great Britain is 
130-2200GMT on 6070KHz. 
CZECHOSLOVAKIA: Radio Prague 
roadcasts to Australia and New Zealand 
om 0700 to 0800, and is carried on 
055, 9575, 11800, 15310, 21450, and 
l700KHz. The English service to North 
merica also provides good reception 
etween 0330-0430 on 7345, 9540, 9630, 
1990 and 15365KHz. 

DENMARK: Copenhagen has a trans- 
isskm in English to Australia and New 
ealand from 0745 to 0815GMT. The 
equency in use is 15165KHz and recep- 
m is best in our summer months. 
FINLAND: Helsinki is received with a 
ogram on Sunday from 0600-0650GMT 
i 9550KHz. Another frequency used is 
20KHz; this broadcast is of the Home 
rvice and can be heard best between 
00 and 0600GMT. The station has an 
tnouncement in English when it closes 
0650GMT on Sunday. 

FRANCE: Paris has a broadcast in 
iglish for Australia and New Zealand 
1100GMT on 15445 and 17850KHz. 
lother transmission which is often well 
reived is at 0515GMT when it is heard 
7250, 11725, 11960 and 15445KHz. 
ie transmissions in French to the Pacific 
> on the air 0800-0900GMT on 5960 
d 9620KHz. 

GERMANY (FEDERAL): Radio 

utsche Welle at Cologne has two trans- 
isions to Australia and New Zealand. 


The first broadcast 0845-0940GMT is on 
11925, 15275, 17845 and 21640KHz. The 
second transmission 2U0-2200GMT is on 
7290 and 9685KHz. A service in German 
is on the air 0645-0945 on 11795, 15205, 
and 21585KHz. 

GERMANY (EAST): Radio Berlin In¬ 
ternational is on the air to the Far East 
1200-1245GMT using 21540KHz. Another 
service is 0645-0730 on 21460KHz. A 
program to North America can be heard 
in English 0230-0315GMT on 9730 and 
9500KHz and at 0330-0415 on 9560, 
11840, 9650, 11970KHZ. 

GREAT BRITAIN: The B.B.C. World 
Service is on the air 24 hours a day 
and through its relay bases at Singapore 
and Ascension Island provides listening 
around the clock. The programs which 
are beamed to Australasia are on the air 
0600-1115GMT and 2000-2245GMT. The 
best times and frequencies are as follows: 

GMT KHz 

0600-0915 7150, 9640, 11955 

0900-1115 11750, 15070, 17790, 21550 

2000-2245 7120, 9410, 11750, 15260 

HOLLAND: Radio Nederlands in Hil- 
versum has a program in English for the 
Pacific, which is on the air 0730-0820 on 
weekdays on 9525, 9715, and 11730KHz. 
On Sundays this is replaced by the Happy 
Station program, on the air 0600-0720 
GMT on 6020 and 9715KHz, and from 
0730-0850GMT on 11945, 9525KHz. 

Transmissions in Dutch are broadcast 
0600-0720GMT weekdays on 11730, 9715, 


The converter can 
be easily made using the photographic 
print available through our query service 
for 50 cents post paid. To make it, it 
is only necessary to paste the print on 
stiff card, cut out the two dials and 


9525KHz and also 0830-0950GMT on 
15180, 11730, 9715KHz. 

HUNGARY: Radio Budapest is best 
received on Wednesdays in its service to 
the Far East on 0800-0815 on 15160, 
17795KHz. The transmission to Europe, 
2130-2230GMT on 6234, 7100, 9833KHz, 
is also well received. 

ITALY: Rome radio has a transmission 
for the Far East at 2200GMT and is 
broadcast on 11905, 9710, 5990KHz. A 
service to North America from 0100-0120 
GMT is best received on 11810 and 
9575KHz. A service in Italian to Aus¬ 
tralia is on the air 0600-0645GMT on 
11810, 15310, 17845KHZ. 

MONACO: Trans World Radio which 
has Gospel programs from Monte Carlo 
is well received in the transmission from 
0610GMT on 7295KHz. The commercial 
station Radio Monte Carlo has programs 
in French 24 hours a day and uses 6035, 
7135KHz. The station has news in French 
on the hour, every hour. 

NORWAY: Radio Norway, Oslo, has 
transmissions directed to the Pacific each 
day. On Sundays, the last 30 minutes is 
in English. The service is, 

GMT KHz 

0700-0830 17825, 17755, 21730 

1100-1230 17825, 17755, 21730 

0300-0430 11735, 11860, 11850. 

The Sunday program called “Norway 
This Week” is on the air at 0800 and 
1200GMT in the transmissions listed 
above and at 0400GMT on Monday to 
North America. 

POLAND: Radio Warsaw has a trans¬ 
mission to the Pacific 0730 to 0800GMT. 
The frequencies are 9765, 11840, 15275- 
KHz. A service to Europe 1930-2000- 
GMT is on 6005, 6135, 7125KHz. 

PORTUGAL: Radio Portugal, Lisbon, is 
on the air in two transmissions to Aus¬ 
tralia and New Zealand, from 0730-0815 


pin them through the centre, and affix 
the arrow in the appropriate position on 
the dial to correspond to your local time. 

For further information, see the article 
“24-hour Universal Clock” in this issue. 


... 


GMT Converter 

When it is 6.45 in 
Sydney, what is the 
GMT? At 1400GMT, 
what is the local time 
in Perth? Or New 
Zealand? Or any¬ 
where else? 

If questions like 
this cause trouble, try 
making up the “Elec¬ 
tronics Australia” in¬ 
stant GMT converter 
illustrated here. This 
will tell you local 
time in any part of 
the world with direct 
conversion to GMT. 
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NEW! 

From AWA 
World 
renowned 
TOA R A. 
equipment. 


FULL-COLOUR SOUND! 


TOA comes to Australia backed by the unrivalled 
AWA sales and service organisation. Public 
address equipment of all kinds is TOA’s exclusive 
speciality; for public events, for patrol cars, for 
transport systems, for sports meetings and for all 
indoor P.A. requirements. TOA equipment 
delivers high-efficiency, long life and the kind of 
full-colour sound that stretches carrying power 
and reliability to greater ranges in the most 


difficult conditions. TOA . . . one of the top 
manufacturers of P.A. equipment in Japan. TOA 
. . . recognised leader in reflex horn speakers. 
AWA . .. Australian-owned and the most experi¬ 
enced electronics organisation in the Southern 
Hemisphere. What a combination! AWA are now 
sole distributors for TOA P.A. equipment in 
Australia and New Guinea. Contact your AWA 
office for literature and full details. 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

Australia's National Wireless Organisation 



TOA ELECTRIC CO. LTD., Japan 

Public Address Equipment 



MALGAMATED WIRELESS (AUSTRALASIA) LIMITED - 554 Parramatta Road.AsKfieid. N.S.- W * 21 piI;’ ^sw^La^ncesI 
treat, Melbourne, Vic. 3000 Tel. 67 9161 - 123 Murray Street, Hobart, Tas. 7000 Tel. 34 3836 - 42-44 Frederick Strnet, Launce 
an. Tas. 7250 Tel. 2 1804 - 70 Merivale Street, Brisbane, Qld. 4000 Tel. 4 1631 - 1:2 1Deacon Avenue, 

7 8684 - 231-233 Bulwer Street, Perth, W.A. 6000 Tel. 28 3425 - Cnr. Kmg & Darby Stres s Newcastle. N5 W 2300 TeL 2 5^6 
■ 4 Thompson Street, Garran, A.C.T. 2605 Tel. 81 5193 - Also Chandlers (Aust.) Ltd.. Albert and Charlotte Streets, Brisbane 

Old. 4000 Tel. 31 0341. 
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and 0815-0900GMT. The frequencies in 
use are 21495, 17880KHz. The service to 
North America, 0345-0430GMT, is re¬ 
ceived on 9680, 11935, and 6025KHz. 
Some of these programs are the “Voice 
of the West.” A further service to South- 
East Asia is on the air 1530-1615GMT, 
on 21495 and 17895KHz. 

ROMANIA: Radio Bucharest has pro¬ 
grams in English to Europe 1930-2030- 
GMT on 5990, 7195 and 15250KHz. A 
further service 0430-0500GMT is broad¬ 
cast on 6150, 6190, 9510, 9570, 9580, 
11710, 11940KHz. A service to Asia is 
broadcast 1500-1530GMT on 17775KHz. 

SWEDEN: Radio Sweden in Stockholm 
is well received in the transmission in 
English 2045-2115GMT on 11915KHz to 
the Far East. Other services received are: 


GMT 
1230-1300 
1830-1900 
0200-0230 
SWITZERLAND: 


KHz 
15310 
11705 
11805 
Berne provides ex¬ 


cellent reception in its various transmis¬ 
sions to both the Pacific and North 
America. 

GMT KHz 

0700-0800 9590, 11775 

0845-0945 15135, 17830 

0445-0545 9695, 11715 

1315-1415 15305, 17845, 21520. 

U.S.S.R.: Radio Moscow, with relays in 
Siberia, provides excellent transmissions 
throughout the day and night. Special 
services to Australia and New Zealand are 
on the air: 

GMT KHz 

1100-1130 15140, 11690, 9750 

1130-1200 9750 

1230-1300 15140, 11690, 9540 

1330-1400 15140, 11690, 9540 

VATICAN: Radio Vatican, has trans¬ 
missions in English to Australia and New 
Zealand in two reception periods each day. 
GMT KHz 

1130-1145 17820, 21690. 

2200-2215 9670, 11705. 

YUGOSLAVIA: Radio Belgrade has 
services in English to various areas, in 
30-minute program time blocks. 

GMT KHz 

1530-1600 7200, 15240 

1830-1900 6100, 7200 

2200-2230 6100 

B.B.C. RELAYS CLOSE 
The B.B.C. has closed two of its relay 
bases, the West African relay at Mon¬ 
rovia, Liberia, and the Central African 
relay at Francistown, Botswana. The 
eason for the closure is that the B.B.C. 
Atlantic relay base on Ascension Island, 
ivith four 250kw transmitters, is serving 
hese areas more effectively. 

Located near Monrovia in Liberia, the 
l.B.C. West Africa relay station was 
: quipped with one 10KW transmitter, 
vnich operated on 9555KHz with relays 
>f the World and African Services. Mon- 
ovia is still being received through the 
/dice of America relay station located 
iear this city. 

The Central African relay base was 
stablished in Francistown, Bechuanaland, 
o put an effective signal into Rhodesia 
fter that country declared its indepen¬ 
dence. Francistown is only a few miles 
rom the Rhodesian border, but 
le station, which carried both the B.B.C. 
Vorld Service and African Service, was 
ffectively jammed by Rhodesia. The sta- 
on operated with 50KW on medium 
rave 602 and 926KHz, and on short 
rave 4845 and 7295KHz. The station 
losed on April 1. The new country of 
otswana, where it was located, was for- 
lerly the British colony of Bechuanaland. 

is presumed this country’s independence 
ad some bearing oh the decision to 
lose down the Francistown relay station. 

The B.B.C. South Atlantic relay has 
xently retimed its services to give better 
>ception. South and Central America, 
700-2115GMT on 1540KHz; West 
frica, 1745-2015 on 11820KHz; South 
merica 2000-0415 on 15260KHz. 


STATION SCHEDULE CHANGES 

WNYW SCHEDULE 

The latest schedule of WNYW Radio New York World Wide is as 
follows: 


Area Served 

GMT 

KHz 

The Americas 

1600-2200 

21465 


1600-1900 

17730 

Africa 

1900-2200 

17755 

1600-2200 

21525 

Europe 

1600-1930 

21525 


2000-2200 

15440 


1600-2030 

17845 


2100-2200 

11970 


AFGHANISTAN SCHEDULE 
Radio Kabul is now broadcasting as follows: 


Area Served 

Language 

GMT 

KHz 

Europe 

Pushtu 

1200-1300 

21585, 15270 


German 

1730-1800 

11770, 9545 


English 

1800-1830 

11770, 9545 

Omni 

Urdu 

1300-1400 

7200 


English 

1400-1430 

7200 


Pushtu 

1430-1700 

7200 


Russian 

1700-1730 

7200 


BROADCASTS FROM TOKYO 

The Radio Japan schedule shows some changes in the times of trans¬ 
missions, and also the frequencies in use. This schedule is now in effect. 


Area Served 

North America 

North and South America 

Europe 

Australia and New Zealand 
South-East Asia 


South Asia and Africa 
Middle East 


GMT KHz 

2345-0045 15135, 17825 

0130-0330 15235, 17725, 17825, 21640 

0700-0830 17825, 21535 

0930-1030 11875, 15235 

0945-1115 7195, 9705, 11940 

1045-1215 9675, 11875 

1130-1530 9525, 11780, 11940 

1430-1700 9670, 11705 

1730-1900 9670, 11780 


BROADCASTS FROM ROMANIA 

The English broadcasts from Radio Bucharest are as follows: 


Area Served 

Europe 

North America 


Pacific 

Asia 

Africa 


GMT KHz 

1300-1330 17850, 15250 

1930-2030 15250, 11940 

2230-2300 11940, 9570 

0130-0230 9510, 15250, 11940, 11885, 11810, 9590 

0300-0330 15250, 11940, 11885, 9590, 9670, 9510 

0430-0500 15250, 11940, 11885, 11810, 9590, 9570, 

9510 

0630-0700 17850 

1500-1530 17750 

1500-1530 17850, 15380, 11810 


SCHEDULE FROM DAHOMEY 

The latest schedule of Radiodiffusion du Dahomey on 4870 and 1475KHz 
is as follows: 

GMT 

0630-0700, 0715-0730, 0745-0800, 1230-1315 
1335-1400, 1745-1750, 1945-2100, 2210-2300 
1335-1400, 1745-1750, 1945-2100,2210-2300 
1335-1400, 1745-1750, 1945-2100, 2210-2300 
1230-1415, 2000-2300 

1230-1315, 1335-1400, 1745-1750, 1945-2100 
2230-2300 

1230-1400, 1745-1750, 1945-2100, 2230-2300 
0800-1015, 1135-1300, 1330-2300 
0700-0715 (English lesson) 

2020-2045 (news) 


Language Day 

French Monday to Saturday 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday 


English 


Saturday 

Sunday 

Daily 

Saturday 



“XillL Champ” 

PRECISION PLIERS 

AVAILABLE WHOLESALERS ALL STATES 
Write for illustrated brochure 
Sole Australian Distributors: 

C^omponcnLd 29 Martin PI., Glen Waverley, Vic. 232-4883 
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Even if you build an electrotwerper* 
you should know about DCBs 


DCB is STC jargon for 'Die-Cast Boxes’. 

These natty little aluminium boxes will house 
most conventional or zany electronic gadgetry 
that you could possibly piecemeal together. 

The five boxes in the STC 46R range can be 
used as rigid chassis for mounting in 
instrument cases, conveniently shaped junction 
boxes, compact test sets and other complete 
equipments. They feature internal slots for 
sliding in screens and printed circuit boards. 

So no matter what you create (an electro- 
werper* included) you know it will find a good 
home — with STC DCBs. 

The 46R range consists of 5 sizes, from 
4J" x 3f" x 1" to 10|" x 6}" x 2" all compatible 
with STC’s modular construction system 
(ISEP). 

Forfurther details contact Standard Telephones 
and Cables Pty. Limited, Moorebank Avenue, 
Liverpool, N.S.W. 2170. Phone Sydney 602.0333. 
Wollongong 2.7974. Newcastle 61.5172. 
Melbourne 480.1255. Canberra 49.8667. Brisbane 
47.4311. Adelaide 51.3731. Perth 21.6461. 

*An electronic spud. 


AN TTT 

■JLbhJLmhJLh worldwide telecommunications and electronics 
ASSOCIATE 
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FLASHES FROM EVERYWHERE 


AFRICA 

EGYPT: Cairo Radio has been heard at 
2100GMT on the new frequency of 
21440KHz. A program of lessons in 
Arabic was being broadcast at this time 
during our reception. The signal level 
was good, but this frequency suffered 
from some interference as it is below 
the recognised 13 metre band. Cairo 
also uses several other out-of-band chan¬ 
nels; 12005KHz has been heard with 
English at 2145GMT, while 9780KHz 
has been observed at 2200GMT when 
news in Arabic is carried. 

BOTSWANA: A report from “Sweden 

Calling DXers” states that three addi¬ 
tional transmitters of 10KW will soon 
be in operation. The frequencies to be 
used are 971 KHz on medium wave, and 
4836 and 7295KHz on short waves. It 
is presumed these could be the B.B.C. 
relay station transmitters at Francistown, 
which have recently been closed, and 
presumed to be now used by the Bots¬ 
wana Radio. The frequencies on short 
wave which the station is to use are the 
same as those used by the B.B.C. Cen¬ 
tral African relay when it was carrying 
B.B.C. programs to Rhodesia. 


ASIA 

CEYLON: The present schedule of Radio 
Ceylon in Colombo included transmis¬ 
sions to Europe, 0700-0800GMT on 
17815KHz. The same program is broad¬ 
cast to South East Asia at 1100-1200- 
GMT on 17830KHz. On Sundays, a 
weekly program in German is on the 
air at 1715GMT and is repeated in 
French at 0730 and 1130GMT. The 
second and last Saturday of the month 
in the English program is “DX Pano¬ 
rama,” which is produced by the Cey¬ 
lon Short Wave Listeners’ Club. 

TURKEY: Radio Ankara will use a 

25KW transmitter in the near future in 
order to improve the transmission to 
Europe^ This is carried in German, 
French and English and is for the time 
being carried on one transmitter of 
100KW and one of 20KW. Programs in 
German are at 1830, French at 1900 
and English at 2200-2230GMT on 
15165KHz. English is also carried 1415- 
1445GMT on 17820KHz. 

OUTH KOREA: The Voice of Free 
Korea in Seoul is now using a new 
schedule for the service in English which 
is now on the air as follows: 

General Service 


GMT 


KHz 

500-0530 


9640 

>00-1100 


9640 

00-2130 

South East Asia 

9640 

500-0830 


6035, 9640 

130-1500 

North America 

15430 

i00-0400 


15430 

.00-0700 


15130 


ALDIVE ISLANDS: Reception of a 
service in English is reported by a lis¬ 
tener in India, when the station has 
been received at fair strength on 
9552KHz from 0700-0930GMT. The 
station is operated by the Maidive Island 
Broadcasting Service. 



VOTES from readers should be sent 
o ARTHUR CUSHEN, 212 Earn 
Street, Invercargill, N.Z, All times 
isted are Greenwich Mean Time, add 
sight hours for Perth, 10 hours for 
iydney and 12 hours for Wellington 
ime. Frequencies are listed in Kilo* 
icrtz (KHz). 

i- . . .7: ■ 


PAKISTAN: Radio Pakistan in its Ex¬ 
ternal Service, Karachi, has a program 
in English to the Middle East from 
1335-1350GMT on 11875, 15100, 17945 
and 21590KHz. The service to the 
United Kingdom is on the air 1945- 
2030 on 11885 and 15340KHz, the 
latter being a new frequency. 

MALAYSIA: Radio Malaysia, Kuala Lum¬ 
pur, now uses 15280KHz for its new 
transmission in English from 0645 to 
0845GMT. The new channel replaces 
6100KHz. Also at 0645-0845GMT, 
6175 and 11900KHz carry the same pro¬ 
gram. 

INDONESIA: Radio Republic Indonesia 
stated in a recent verification that the 
regional transmitter at Pontinak, operat¬ 
ing on 3345KHz has the callsign 
YDW2, and power of 10KW. Bob 
Padulo of Melbourne, Victoria, verified 
this station and the operating area is 
West Kalimintan. Broadcasts are 2200- 
0015, 0400-0715, 0900-1515GMT. 

The transmission, from Djakarta, beam¬ 
ed to Europe, and also to N.Z. for 
morning reception js now on the new 
frequency of 15110KHz. The service is 
1900-2000GMT. 

TURKEY: Radio Ankara has German 
programs scheduled for broadcast on 
TAU, 15160KHz, at 1830-1900GMT. At 
1900-1930GMT the program is in 
French, and 2200 to 2230GMT pro¬ 
grams are in English. On TAV, 17820- 
KHz, programs at 1315-1345GMT are 
in Pushtu; 1345-1415 in Persian; 1415- 
1445 in English; 1445-1515 in Urdu. 
Qiiher new transmissions have been 
heard on TAS, 7285KHz, and TAQ, 
15195KHZ. 


THE AMERICAS 

BRAZIL: Radio Nacional de Brasilia has 
been noted on 9665KHz, opening at 
0800GMT. The station has no call 
assigned and is located in the capital, 
Brasilia. The program consists of typical 
music and commercials. Some slight 
sideband interference from Brisbane 
9660KHz has been observed. 

Radio Emissora de Piratininga, Sao 
Paulo, is building a 10KW transmitter 
for use on 11745KHz. Radio Farrou- 
pilha, Porto Alegre, Brazil, is using 
15335KHz and has been heard 2000 
to 2300GMT. 

Radio Guarani, Belo Horizonte, and 
with the call sign ZYV74, has been 
heard at good strength at 0830GMT. 
reports Robert Shepard, of Glen Iris, 


Victoria. The station has the usual music 
and commercial program in Portuguese. 
Verification by registered airmail came 
to hand in three weeks, and a large 
red and black pennant was also 
included. Return postage was sent with 
the report. The station gives the power 
of ZYV74 as 10KW. 

NETHERLANDS ANTILLES: Radio 
PJB, Bonaire, has the transmissions of 
Trans World Radio in English for lis¬ 
teners in Europe from 2100-2130GMT. 
A new frequency of 11845KHz is now 
used for this transmission, and other 
programs are in Spanish from 2130- 
2145 on 11815KHz. The channel of 
11845KHz is well received in New 
Zealand with side interference from 
Radio Australia on 11840KHz. 

CHILE: Station CE951, using 9515KHz, 
has been heard by Dick Pollard, of 
Golden Downs, N.Z., opening at 0958 
GMT. It has moved to this channel 
from 9500KHz. The station, which com¬ 
mences its daily program at 1000GMT, 
uses the slogan “Radio Corporation de 
Chile.” The studios are in Santiago and 
the mailing address is Casilla 244V, 
Santiago. 

DOMINICAN REPUBLIC: Radio HISD, 
Radio Television Dominicana, Santo 
Domingo, is to introduce a new inter¬ 
national service in several languages. 
The present outlets on 3215, 6090, 
9505KHz will be used, and tentative 
transmission times are 1500 to 0300 
GMT. The station at the moment is 
using 6090KHz and has also been 
reported on 9505KHz. The reception 
in this area has been from 1130 to 
1155GMT, when Radio Japan is not 
using the frequency for its General 
Service. 

VENEZUELA: A new station is Radio 
Occidente, on 9750KHz, which has been 
heard at 2330GMT in typical Spanish 
programs. Another station, YVOM, with 
the slogan Radio San Cristobal, has 
been noted on Sunday at 0500 to 
0530GMT on 9570KHz. At this time 
Rome opens on 9575KHz and causes 
sideband trouble to the YVOM signals. 
Typical Latin American music and 
commercials have been heard in this 
period of reception. 

BOLIVIA: Radio Cruz del Sur, La Paz, 
which uses the call sign CP75, is now 
opening earlier, reports “Australian 
DX News.” The station uses the power 
of 10KW, and now opens at 0955GMT, 
on 4985KHz. Identification is heard on 
opening of the transmission and during 
the news bulletin which follows imme¬ 
diately. Spanish is used in all trans¬ 
missions, but reception reports in English 
are verified by the station which uses 
the power of 10KW. 


TEL-LEIGH-TUBES 

(SYDNEY AND MELBOURNE) 

Tel-Leigh-Tubes have extended their business interests to Victoria 
having bought out the TV Picture Tube Manufacturing Plant of 
K.G. Luke Eng. Pty. Ltd: 

Premium quality replacement picture tubes (including 23in lamin¬ 
ated tubes) are available at very competitive prices and are ac¬ 
ceptable by insurance companies. Deliveries are promptly executed. 
Broken-necked, marked or discoloured screened tubes are accept¬ 
able for exchange (ion-burns excepted). 

Tel-Leigh-Tubes top quality regunned tubes are still available from 
Sydney. 

ALL TUBES ARE GUARANTEED FOR TWO YEARS 

N.S.W.: Tel-Leigh-Tubes, 51 Reuss St, Leichardt, Sydney, N.S.W. 2040 
Telephone. 56-8498 

VICTORIA: Tel-Leigh-Tubes (Melbourne) 32-34 Graham Rd., 

Highett. Melbourne, Vic. 3190. Telephone: 95-4086. 


ELECTRONICS Australia, June , 1968 


149 













Sub-Miniature 


switches 

The best the World can offer 


TYPE 

MODEL 

CIRCUIT 

250 V.A.C. 
RATING 

CIRCUIT ARRANGEMENT 


MRY-106 

1 POLE 

1A 

1-6 USABLE POSITIONS 

ROTARY 

MRX-108 

1 POLE 

1A 

1-8 USABLE POSITIONS 


MRX-204 

2 POLE 

1A 

1-4 USABLE POSITIONS 


MRX-402 

4 POLE 

1A 

2 POSITION 


S-2012 

SPDT 

5A 

ON-ON 


S-2013 

SPDT 

2A 

ON-OFF-ON 


S-2022 

DPDT 

5A 

ON-ON 

TOGGLE 

S-2023 

DPDT 

3A 

ON-OFF-ON 


S-2025 

DPDT 

3A 

ON-MOM ON 


S-2042 

4PDT 

5A 

♦ ON-ON 


S-2043 

4PDT 

3A 

ON-OFF-ON 


SB-2011 

SPDT 

2A 

ON-ON (MOMENTARY) 

PUSH 

SB-2061 

DPDT 

3A 

ON-ON (MOMENTARY) 

BUTTON 

SB-2065 

SPDT 

2A 

ON-ON (DOUBLE ACTION) 


SB-2085 

DPDT 

3A 

ON-ON (DOUBLE ACTION) 

SEE SAW 

SW-3012 

SPDT 

3A 

ON-ON 

LAMP 

M LB-2061 * 

DPDT 

3A 

ON-ON (MOMENTARY) 

LIGHTED 

MLB-2085* 

DPDT 

3A 

ON-ON (DOUBLE ACTION) 


*THE MLB SERIES OF LAMPLIGHTED SWITCHES ARE AVAILABLE WITH RED, 
GREEN AND TRANSPARENT BUTTONS. THE LAMP VOLTAGES AVAILABLE 
ARE:— 6V, 12V, 18V, AND 24V 

IRH COMPONENTS PTY. LIMITED 


(A subsidiary of International Resistance Holdings Ltd.) 

THE CRESCENT, KINGSGROVE, N.S.W. 2208, PHONE 50 01 1 1 


POST TODAY 


Please supply Sub-Miniature 
and Standard switch catalogue. 




fft/f 


NAME. 

ADDRESS 


I .r,.r.-. : . : .I.-..irJ 

IRC.692 R 


O " . ' V. j ; ■ . 
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BROADCAST BAND NEWS 

CHANGES IN JAPAN 

Some 60 NHK (Broadcasting Corpora¬ 
tion of Japan) and 11 commercial stations 
made frequency changes recently, the de¬ 
tails are: (old frequencies shown in brack¬ 
ets). 


NHK 1st Network 


Call Location. 

KHz 

JOGP Koriyama 

820 (620) 

JONK Nagona 

820 (620) 

Fukushima 

1320 (650; 

JODG Hamamastsu 

1000 (650: 

Kamaishi 

820 (650 

Yahatahama 

1300 (650 

Akita 

1170 (700 

JOFK Hiroshima 

1070 (770 

JOLQ Yonago 

960 (780 

JOIP Oita 

820 (790 

JOAT Sasebo 

820 (790 

JOHI Naze 

790 (980 

JOKP Kitami 

1190 (1150 

JOTI Tsuwano 

1100 (1160 

JOZT Imabari 

1320 (116C 

JOSV Karatsu 

1440 (116C 

JOJK Kanazawa 

1220 (117( 

Kure 

1030 (124( 

Komagane 

1300 (1241 

JOGQ Hitoyoshi 

820 (124C 

Fukuyama 

1160 (134C 

JORG Hirosaki 

1820 (144C 

Miyazu 

1000 (144( 

JOJP Tsuruoka 

1320 (144( 

JOTK Matuse 

1240 (149( 

NHK 2nd Network 

JORC Hirosaki 

1370 (82( 

JOUC Yamaguchi 

1370 (82( 

JOPC Kushro 

1150 (1071 

JOFB Hiroshima 

700 (107' 

JOAC Nagasaki 

1600 (108 

JOQB Niigata 

1590 (119 

JOQC Morioka 

1390 (122 

JOHC Kagoshima 

1390 (122 

JOFD Fukushima 

1480 (132 

JOTC Aomori 

1520 (132 

JONB Nagano 

1370 (132 

JOCZ Takayama 

1370 (132 

JOSZ Iida 

1480 (132 

JOSD Saga 

1370 (132 

JOMX Nobeoka 

1480 (132 

JOZZ Niihama 

1080 (132 

Oozu 

1480 (13: 

JOAZ Nayoro 

1370 (13: 

JOZI Yahatahama 

1080 (13< 

JOKD Kitami 

700 (13' 

JORB Kouchi 

1150 (13' 

JOJC Yamagata 

1520 (14* 

Ueda 

1600 (14* 

JOFZ Tsuruga 

1510 (14' 

JOJV Nanao 

1370 (14 

JOLC Tottori 

1080 (14 

Ishimi 

1510 (14 

JOIC Toyama 

1080 (15 

Nichinan 

1600 (15 

Hagiwara 

Yokote 

1600 (15 

1600 (15 

JOJD Tsuruoka 

1510 (16 

JOHV Naze 

1480 (16 

JOTB Matsue 

1510 (10 

JOUB Akita 

770 (15 
(5001 

Commercial Stations 

JOTO ABS Asurnai 

1500 (8 

MRT-Nichinan 

1500 (8 

JOTO R. Gifu, Takayama 

720 (12 

J05A RSK-Kasaoka 

1490 (1^ 

STV-Obihiro 

1490 (14 

JOYR RSK-Okayama 

1490 (14 

JOTL HBC-Nayoro 

1490 (U 

JORF R. Kanto, Yokokama 

1420 (1< 
1110 (1! 

RNC-Kannonji 

RKB-Mainichi 

1200 (1! 

YBC-Tsuruoka 

1110 (1! 
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ANSWERS TO CORRESPONDENTS 


When writing to us :— 


Please give your name and full postal address, including 
the State • 

Write the above information clearly or, for preference, 
print it in block letters . Your cooperation will facilitate 
delivery of replies by mail, where such are called for. 


Transistorised receivers. The 

All Wave Receivers” were built to till 
necessary gap in radio reception. Since 
len a number of readers have been 
jquesting a transistorised version. Hence, 
am wondering if a new approach to a 
ansistor “AH Wave” could be considered, 
ly idea is to break down a receiver 
ito parts. Each part would be built on 
printed board, with the various sec- 
ons plugging into a master board. Is 
is idea possible, considering cost, design 
id reader acceptance of such a receiver? 
'ould vou be willing to build such a 
ceiver? (D.G., Manning, W.A.). 

Your suggestion may be possible, and 
is approach is used for some com- 
lercial communications receivers. How- 
er, whether the idea would be cheap 
ugh and acceptable enough for our 
aders is another matter. We will cen¬ 
ter your idea but at this stage cannot 
ike any promises. We are planning to 
velop a transistorised receiver at some 
ture date, but this is still in the plan- 
g stage. 

iDIO CONTROL. I am very interested 
radio control of models. Could you 
base send me a circuit of a receiver 
Id a transmitter for models? (R.A., Llnd- 
jld, N.S.W.). 

I We have published a few articles on 
pdel control. These articles, available 
20c each from the Information Ser- 
were published in December, 1964, 
fecember, 1965, and January, 1966. The 
Iter two articles describe the principles 
Id construction of a transmitter and 
receiver using a kit available from com- 
Ircial sources. We must remind you 
It it is necessary to obtain the relevant 
fence before operating any radio con- 
|l equipment. The December, 1965, 
|icle includes details of the P.M.G. 

illations, or details may be obtained 
|m the Radio Branch in any State. 

>DE MARKINGS; To revive an old 
I thought I understood semi- 
ictor diode markings until I read 
ir magazine! On page 39 of your 
ch, 1968, issue, in the circuit diagram, 
show a diode symbol with the letter 
(for anode) at the arrow end and 
'* (for cathode) at the bar or line end. 

in the circuit on page 61 of the 
le issue you give virtually the same 
ibol except that the letters “A” and 
* are reversed. This is most confusing 
Isay the least, and I for one would 
:h appreciate some further explana- 
(A.D.W., Scarborough, W.A. 6019.) 

Ve certainly agree about the confusion, 
>.W., and for this we must apologise, 
you suspected the symbol and mark- 
shown in the circuit of p.39 of the 
ch issue were correct for a normal 
ifier diode, while that on the circuit 
p.61 was not. Actually the symbol 
the latter circuit was meant to repre- 
a second tj^pe of zener diode encap- 
tion, for which the reversed "A” and 
markings would apply; however, this 
certainly not made clear on the 
ram, and hence the confusion. We 
try to prevent this sort of thing 
jening in the future, but for the 
lent we hope that your faith in us is 
:ast partially restored! 


YOUNG BEGINNER. My son, aged 13, 
is interested in electricity and electronic 
devices. At present his ambition is to 
build a crystal set and to repair an elec¬ 
tric door bell, which needs the coil re¬ 
winding. Have you any material available 
of an elementary nature describing simple 
circuits and the winding of coils and 
solenoids, etc.? (G.C., Broadwater, 
N.S.W.). 

• We published an article in March, 
1963, which described the construction of 
simple crystal and transistor sets which 
would probably be of some assistance to 
your son. Copies of this article are avail¬ 


When writing, please make sure your 
address Is complete, Including the 
POSTCODE. Addition of the latter 
will ensure minimum delay In hand¬ 
ling your letter. Also make sure that 
your address is legibly written or, for 
preference, PRINTED. A significant 
number of letters are returned to us 
each month because the original 
address was Incomplete or Illegible. 


able through the Information Service for 
20c. Alternatively, we could supply a copy 
of our ‘‘Basic Radio Course” for $1.60 
including postage. This explains the basic 
theory and includes details of the con¬ 
struction of simple valve and transistor 
receivers. We cannot help with the coil 
winding problem, but would advise that 
an old bell with a mechanical fault might 
be obtainable from a “junk” shop for 
stripping down to repair the existing bell. 
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TRANSISTOR RECEIVERS. I am only a 
beginner in electronics and radio. I liked 
your series of valve radios but I’m afraid 
they were a bit complicated for me. 
Would it be possible to publish some 
simple short-wave sets, preferably tran¬ 
sistor, that could cover 530KHz to 
30MHz and priced low enough for a 
schoolboy? Also, could you publish an 
amateur band receiver, valve or transistor, 
that would cover 80 metres, 40 metres 
and 20 metres? (G.S., Pananla, N.S.W.) 

• We published a simple, all-wave tran¬ 
sistor set in June, 1960, which was 
intended for beginners like yourself, it 
covers the broadcast band and the short 
wave band from 2 to 20MHz. Copies 
of this article are available through the 
Information Service for 20c eacn. We 
have published several amateur band re¬ 
ceivers, but these would be too compli¬ 
cated for a novice. All the bands you 
mention could be received on the simple 
all-wave set. 

OSCILLOSCOPE. I am writing for infor¬ 
mation about an oscilloscope circuit. I 
have been offered a 5BP1 cathode ray 
tube and am in need of a circuit suitable 
for it. (A.M., Hawera, N.Z.). 

• We have published a number of oscil¬ 
loscope designs using the 5BP1 tube. The 
latest was in June, 1960, and copies of 
this article are available through the 
Information Service for the usual 20c fee. 

TUNER/AMPLIFIERS. Do you have 
details of the Playmaster series of tuner- 
amplifiers suitable for home construction? 
I recall that R., TV and H. originally 
carried details some four or five years 
ago, but possible later improved versions 
have been published. (W.A.W., Nollamara, 
W.A.) 

• The latest tuner/amplifiers which we 
have published are the Playmaster 106 
and 107, which were published in Radio, 
TV and Hobbies in December, 1963, and 
March, 1964, respectively. These designs 
are still valid. Copies of the articles are 
available through the Information Service 
at 20c each. 


ELECTRONICS Australia 0 Information Service.—. 

As a service to readers “ELECTRONICS Australia” is able to offer: (1) Photographs, dye-line prints 
and other filed material to do with constructional projects and (2) A strictly limited, degree of personal¬ 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below: 
REPRINTS: For a 20c fee. we will supply circuit data, as available from our files. The amount 
of data available varies but in no case does it include material additional to that already published 
in the magazine. For complicated projects involving material extracted from more than one issue, an 
extra fee may be requested. As a rule, requests for circuit data will be answered more speedily if the 
circuits are positively identified and the request is not complicated by questions requiring the atten¬ 
tion of technical personnel. Where articles are not on file, we can usually provide a photostat copy at 
20c PER PAGE. 

PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are available for most of our projects, 
from 50c plus 8 c postage for a 6 in x 8 in glossy print. In addition, metalwork dye-line prints are 
available for most projects for 50c each; these show dimensions and the positions of holes and cut-outs 
but give no details of wiring. 

BACK NUMBERS: A fairly good selection is available. On issues up to 6 months old there is a sur¬ 
charge of 5c. On issues from seven to 12 months old the surcharge is 10c. Over 12 months, it is 
20c. Package and postage is 10c extra in all cases. 

REPLIES BY POST: This provision is made primarily to assist readers in matters relating directly to 
articles and projects published in “ELECTRONICS Australia” within the last 12 months. Note, 
however, that we cannot provide lengthy answers, undertake special research or modifications to basic 
designs. A 20c query fee must be enclosed with letters to which a postal reply is required; the in¬ 
clusion of an extra fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries which fall outside the scope of “Replies by Post” may be sub¬ 
mitted without fee and may be answered through the columns of the magazine at the discretion of the 
Editor. Technical queries will not be answered by telephone. 

COMMERCIAL EQUIPMENT: “ELECTRONICS Australia” does not maintain a directory of com¬ 
mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We are there¬ 
fore not in a position to comment on proposed adaptation of such equipment, or on its general design. 
“ELECTRONICS Australia” does not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. Where the charge may be in 
doubt, an open cheque, endorsed with a limitation, is recommended. 

ADDRESS: All requests for data and information, as set out above, should be directed to The Assist¬ 
ant Editor, “ELECTRONICS Australia,” Box 2728 G.P.O., Sydney, N.S.W., 2001. Other correspon¬ 
dence should be directed to The Editor. 9/37 
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LAFAYETTE NEW 

Transistorised FM Communications Receiver 


Model PF-60 
152-174 MC 

$ 169.50 



• CRYSTAL CONTROL PLUS 
TUNEABLE RECEPTION 

• SENSITIVITY 0.7uV FOR 20db 
QUIETING. 


• OPERATES ON 240V AC AND 
12V DC. 

• TUNED RF AND MIXER 
STAGES . 

• 4 IC’s PLUS 12 TRANSISTORS. 


An advanced FM receiver with super-sensitivity. Fully tuneable or can be crystal 
controlled for reception' on a single frequency. Built-in 240V AC power supply. 
Also operates from 12V DC battery supply. Variable squelch. Illuminated slide- 
rule dial. Built-in speaker. Headphone jack. Tape recorder output jack. Stock No. 
99-2590, $169.50. 



99-2510. $19.95. 


LAFAYETTE DE LUXE SOLID STATE FIELD 
STRENGTH METER 

• Covers 2.530 Me to 57.000 Me in 3 Bands. 

• Permits Easy Tune-Up for Maximum Transmitter 
Output. 

• Earphone Jack to Monitor Audio. 

• 200uA Meter. • 20in Telescopic Antenna. 


Ideal for Transmitter and Antenna Tuning. Panel Controls: Gain On-Off Switch, 
Tuning, Band Selector. Battery Powered. 



99-2511. $13.95. 


LAFAYETTE DE LUXE WAVE-METER 

• Instant Readings of Transmitter RF Output. 

• Covers 1.6 to 150 MC in 4 Bands. 

• Requires No Batteries or Connection to Transmit¬ 
ter. 

• Compact, Portable, Accurate. 

• Telescopic Antenna Included. 


A miniature Wavemeter for checking Transmitter Output. Determines relative 
strength of fundamental frequency and any harmonic or parasitic radiation. 


LAFAYETTE SWR AND FIELD STRENGTH 
METER 

• Measures SWR, Relative Forward and Reflected 
Power to 1KW. 

• Reads Field Strength. 5-section Antenna. 

• SWR 1 : 1 to 3 : 1. Accuracy ± 5db, to 30 MC. 

• Independance 52 Ohms. 

99-2537. $17.95. 

This handy 2-in-l Meter can be left continuously in circuit for monitoring 
transmitter output. IOOuA Meter with 2-colour scale. 



Lafayette electronics 

Division of Electron Tube I acavcttc __ x 


Division of Electron Tube 
Distributors Pty. Ltd. 

All Mail Inquiries and Orders to: 


LAFAYETTE Electronic Equipment is 
also available from: 

RADIO HOUSE PTY. LTD., 306 Pitt 


VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

ISA WELLINGTON STREET 
WINDSOR, VIC., 3181. Ph.: 51 6362 


Street, 6 Royal Arcade, 760 George 
Street, Sydney, N.S.W. 2000. 

TISCO AGENCIES, Overend and Hamp¬ 
ton Streets, Woolloongabba, Q’Jand. 
4102. 


ANSWERS TO 

VARIOUS CIRCUITS: Could you supply 
circuit diagrams, etc., for crystal sets (with 
and without volume controls), transistor 
sets ranging from three to nine stages 
and including short-wave types. I would 
also like some one, two, and three valve 
receiver circuits. (M.C., East Preston, Vic.) 

• We have described most of the pro¬ 
jects you nominate, or something like 
them, in past issues of the magazine. 
Reprints of most are available through 
our Information Service at 20c each. 

SWEEP AND MARKER GENERATOR. 

Can you supply me with the full informa¬ 
tion as appearing in Radio, TV and Hob¬ 
bies, dealing with the Sweep and Marker 
Generator. There could have been several 
instalments, but if you let me know the 
price I will forward it. (W.C.L., Wooden- 
bong, N.S.W.) 

• The R., TV and H. Sweep and Marker 
Generator was published in June, 1957. 
The circuit, photographs and other essen¬ 
tial data are available through the Infor¬ 
mation Service at the usual fee of 20c. 
The complete article can be supplied in 
photostat form at a cost of 20c per page 
— total cost (five pages) $1. An article 
describing additions to the instrument was 
published in August, 1958, and tear sheet 
of this article are still available througl 
the Information Service at 20c each. Note 
however, that an essential part requirec 
for this unit may no longer be available. 

RECORD PLAYER. Can you supply dia 
grams for a two or three transistor oi 
valve record player? (I.I., Beecroft 
N.S.W.) 

• A valve record player of the type yoi 
require was described in the October 
1959, issue of Radio, TV and Hobbies 
Through our Information Service we car 
supply copies of the circuit diagram an< 
otner essential data for 20c or photosta 
copies of the complete article for 80c. 

INVERTERS. Can you supply some in 
formation on inverters that convert 6 o 
12V DC to 240V AC? Please includ 
prices. In particular, are . . . rotar; 
converters still available? Are they mor 
rugged than the conventional vibrato 
types? Who manufactures inverters i 
Sydney or Melbourne? (H.C., Manus, Net 
Guinea.) 

• From comments in your letter, H.C 
we get the impression that you believ 
us to be suppliers of inverters of variou 
kinds. This is not so. We are simpl 
publishers of a magazine. We have put 
lished a few designs of vibrator inverter 
which many be of assistance to you - 
the latest being in January, 1957 — an 
which are available through our Informi 
tion Service for the usual fee of 20c. 

BEGINNERS’ PROJECTS: I have ju 
read the letter from M.Mc.M. Cotteslo 
W.A., in the February issue and I ai 
prompted to add my own praise of tl 
magazine. I also have acquired all nr 
knowledge of electronics through tl 
magazine. I would like to see simp 
projects in the magazine, along wi 
articles covering the more elementa; 
aspects of the subiect. Beginners are ofu 
bewildered by the maze of technic 
terms and discouraged by complicafc 
projects. I am anxious to obtain the ci 
cuit and details of a compact mor 
amplifier with an output of about 4\ 
(J.W.K. Cooranbong, N.S.W.). 

• We are glad to learn that you fit 
the magazine so interesting J.W.K., ai 
that it has helped you understand tl 
subject. We do try to present a reaso 
able proportion of simple projects f 
beginners and, where possible, to cov 
basic principles. Unfortunately, we cann 
cover all aspects of theory in every simp 
project, and beginners may sometim 
have to take some of our statements “< 
trust” initially. This is one reason wi 
we produced the Basic Radio Cour 
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CORRESPONDENTS—continued 


and wc suggest that this would make a 
useful reference in conjunction with our 
magazine articles. It also contains a few 
simple constructional articles. 

PRINTED SCALE: Do you have available 
a printed scale for the meter used in 
the Transistor AC Millivoltmeter published 
in January, 1965, and in the Valve AC 
Millivoltmeter published in October, 1961? 
Also, could you supply details of brand, 
etc., to suit this scale, or give details 
of where I might obtain this meter? Have 
I you described the construction of a tran¬ 
sistor audio oscillator recently, and in 
which copies did it appear? (A.J.K., 
Mount RoskUl, N.Z.) 

• We suggest that you contact those of 
our advertisers who offer meters for sale, 
such as University Graham. We published 
a Transistor Audio Oscillator in December, 
1967, and copies of the article describing 
this instrument may be obtained through 
the Information Service for the usual 
20c fee. 

TELESCOPE DRIVES: Enclosed is a cir¬ 
cuit from the “Sky and Telescope” maga¬ 
zine. It describes a Wien bridge oscillator, 
adjustable about 50Hz and followed by an 
audio power amplifier. It is intended to 
permit adjusting the frequency to precisely 
that required for sidereal use, particularly 
for driving telescopes. The article gives 
a complete parts list but the circuit uses 
germanium transistors. Are you contem¬ 
plating publishing such a circuit, prefer¬ 
ably using silicon transistors. (E.W.N., 
Guildford, N.S.W.) 

• This letter has, no doubt, been triggered 
by the recent upsurge of interest in the 
possibility of a crystal controlled clock. 
However, this device generates its funda¬ 
mental frequency from a Wien Bridge 
oscillator and here we have some serious 
reservations. Although for audio purposes, 
the Wien Bridge oscillator can be remark¬ 
ably stable, we doubt if the required 
order of stability could be achieved for 
driving a telescope. It would be extremely 
difficult to get the oscillator set precisely 
to the required frequency and random 
fluctuations would add to the problem. 
We have little doubt that the frequency 
source should be obtained from a suitable 
crystal oscillator. However, once divided 
to 50Hz, the crystal frequency source 
x>uld be fed into the audio amplifier as 
iuggested. Although we may not be able 
o go into the details of the motors used 
or the drive, we hope to describe a 
:rystal clock which could be adapted for 
jse with telescopes. 

)BTAINING A TRANSMITTING 
JCENCE. I saw an article about a simple 
ransmitter in a recent issue of an overseas 
lagazine. I am 13, and have tried to 
nd out about transmitting licences, but 
till have no idea about what one has 
a know. Could you tell me what I have 

> know, and how old you have to be 
or a licence. I should also like to know 
bat is below 16Hz and why tape 
reorders and amplifiers extend beyond 
6KHz, although this is the highest fre- 
uency we can hear. (D.R., Modbury, 
.A.) 

> A licence to operate an amateur radio 
ation can only be obtained by a suitably 
jalified person, who has satisfied the 
ostmaster-General’s Department by exa- 
lination or otherwise that he is in 
>ssession of the required level of tech- 
cal knowledge. The best way for young 
>ople to prepare for the P.M.G. examina- 
on is by means of the course organised 
f the Youth Radio Scheme of the Wire- 
ss Institute of Australia. The minimum 
;e for the issue of a licence is 16 years, 
it a person without previous knowledge 

radio and electronics will require some 
ne to prepare for the examination. Your 
lestion about the frequency response 
|ove 16KHz cannot be answered here. 


since this is a big subject about which 
many experts cannot agree. In general, 
extended frequency response is desirable 
since it allows a margin of operation, 
although some people argue that other 
matters, such as transient response, have 
to be considered. 

RESISTOR TOLERANCE: What is the 
required tolerance on the resistors used 
in the Playmaster 118 stereo amplifier 
featured in the July, 1967, issue? Would 
i watt resistors be suitable for some func¬ 
tions in the amplifier, e.g., tone control 
circuits? (R.L., Highgate, S.A.) 

• The resistors we used in the prototype 
amplifier were 10 per cent tolerance types. 
Quarter watt resistors may safely be used 
for the grid circuits of the 12AX7, in 
the tone control circuits, the tape recorder 
decoupling resistors (100K) and the step 
circuits. 

TAPE RECORDER: I am a constant 
reader of your excellent magazine and 
eagerly await each issue. With the large 
numbers of “solid state” tape recorders 
on the market, I feel that it is time your 
magazine developed one. The last tape 
recorder published was in 1962. (G.D.K., 
Brisbane, Qld.) 

• As most readers are aware, there have 
been several tape recorder projects pub¬ 
lished since 1962. They are listed as 
follows: Playmaster 110 Tape Amplifier— 
four articles from March, 1965, to June, 
1965, Playmaster 119 Tape Adapter — 
September, 1967, plus articles on tape- 
actuated relays and tape recorder voice- 
operated control. The Playmaster 119 
Adapter was partly transistorised. Home 
construction of tape recorders is similar 
to television in that one cannot hope 
to make a tape recorder for the same 
price as one bought over the counter 
and have it perform as well. Be that as 
it may, the main deterrent to building a 
tape recorder is the difficulty of obtaining 
a good quality tape deck at a reasonable 
price. Overseas magazines reflect the same 
trends. Very few of them have had con¬ 
structional articles on tape recorders over 
the past few years. 

DIGITAL BOOK. In the October, 1967, 
issue I came across an article entitled 
“Logic and Counting — continued. Digi¬ 
tal Computers.” From references in the 
article it was obvious that I had some¬ 
how missed seeing the first parts of the 
article in previous issues. Could you there¬ 
fore advise me of the issues containing 
the first parts of this series, and whether 
they are available and at what price? 
(G J.S., Katoomba, N.S.W.) 

• A series of articles entitled “Logic 
and Counting” was published between 
June, 1966, and May, 1967, inclusive. 
Due to the heavy demand for copies 
of these articles, it was decided to publish 
them in book form. When the material 
was being prepared for this book, it was 
decided to write two further chapters 
which were in turn published in October 
and November, 1967. The book “Digital 
Electronics” is available through the Infor¬ 
mation Service for $2 plus 20c postage. 

DELTAHET RECEIVER. I am writing 
for information concerning the Deltahet 
receiver as published in your issue of 
September, 1964. This article appears in¬ 
complete with further issues necessary. 
Could you please advise me as to the total 
cost of all relevant data? (R.W.A., 
Walouru, N.Z.) 

• The Deltahet receiver was described in 
articles published in September and 
October, 1964. A follow-up article on this 
receiver was published in January, 1966. 
Copies of all these articles are obtainable 
through the Information Service for the 
usual 20c fee. Payment by cheque drawn 
on the bank you name would be accept¬ 
able. 


PLAN 

YOUR 

FUTURE 

CHOOSE a career in the field of 
ELECTRONICS* —- the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 

WHERE 

YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
ail aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 


Send for training 
syllabus. There is no obligation. 

NAME.. . 

ADDRESS...._. 

the MARCONI SCHOOL of 
wireless 

G.P.O. Box 2516, Sydney 

A Service of Amalgamated Wireless (Australasia) Ltd. 


cai instruction on equipment). 

STUDY 
. NOW 
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m RADIO SUPPLIERS 

323 ELIZABETH ST., MELBOURNE, VIC., 3000. PHONE: 67-4286 
2 DOORS FROM LITTLE LONSDALE STREET 


KSTABLISHKD If47 


CITIZENS BAND CRYSTALS 
To suit Japanese Walkie-Talkies nnd Trans¬ 
ceivers, P.M.O. Approved Freq. 27.240 Me 
(Transmitter), 26.785 Me. (Receiver). 

HC6/U Submlninture Vi" pin spacing 27.240 
or 26.785. IJ.Si each, or $6.50 a Pulr. 
ICC18/U Miniature Vs" pin spacing. 27.240 or 
26.785, $5.56 each or $6.56 a Pair. (1108/U 
also available with flying leads.) 

8WR METERS Model KSVf-16 



SPECIFICATIONS! 

Standing Wave Ratio: 1:1 to 1:10. 

Accuracies: Plus or minus 3% scale length. 
Impedance: 52 ohms and 75 ohms. 

Meter: 0-100 DC microamperes. 

PRICBt $19, tee. Tax. 

TRIO COMMUNICATION RECEIVERS 
TRIO Model 9R59DB, 4 Bands covering 540 
Kc. to 30 Me., two mechanical filters for maxi¬ 
mum selectivity. Product Detector for SSD 
Reception, Large Tuning and Bandsrrcad Dial? 
for Accurate Tuning, Automatic Noise Limiter. 
Calibrated Electrical Bandspread, "S” Meter 
and B.F.O., 2 Microvolts sensitivity for 10 dl 

S /N Ratio. 

TRADE-IN ACCEPTED. 

LOUDSPEAKERS, “PEAK” HI-FI 

Frequency Maximum 


Type 

Size 

C/S 

Input Price 

Twin Cone Types: 



6A7 

6in 

60-16,000 

5 watts S5.5C 

8A7 

8in 

50-16,000 

8 watts S7.5C 

12A9 

12in 

30-13.000 

20 watts $18.75 

Coaxial Type 
horn tweeter 

with 

“Free Edge” 

bass cone and 

8CX50 

8in 

30-22,000 

15 watts $23.75 

10CX50 

lOin 

25-22,000 

20 watts $36.00 

12TX50 

12in 

18-22,000 

25 watts $62.50 

Single Cone 

"Free 

Edge" type: 


5A50 

Sin 

50-15,000 

8 watts $15.0C 


Professional Series: 

H50 Horn Tweet. 2,000-20,000 15 watts $11.10 
6M50 6Viin Speaker 200-6.000 25 watts $21.00 
8L50 8in Woofer 37-4,000 15 watts $28.25 

10L50 lOin Woofer 25-3,000 20 watts $41.00 
12L50 12in Woofer 17-2,500 30 watts $64.00 

Please Note.—A7 and A9 types are available in 
either 8 or 16 ohm Voice Coil. A50, CX50, 
TX50 and Professional types, 16 ohms only. 


WALKIE-TALKIE 
TRANSCEIVERS CITIZENS BAND 
“TOKAl" Model TC-911, 9 Transistor, Super- 
hetrodyne, Crystal Locked, individual speaker 
and Microphone, PMO approved 27.240 Me., 
all metal construction, complete with leather 
case. Range approx. 1 to 8 miles in open 
country. p rice $ 70 a pair SPECIAL 

JUST ARRIVED} "NIKKA" 14 TRANSISTOR. 
1 WATT TRANSCEIVERS. Solid State circuit, 
long-range boost circuit, buzzer call system. 
Provision for 2 channels, squelch control, R.F. 
Stage, All Metal Construction. NORMALLY 
$ 220 . 

OUR PRICE: $175.00 a Pair, 
Including Leather Case. 

SPEAKERS AND TRANSISTOR PARTS 

2'Ain ohm $1.50. 

2 V 4 in 8 ohms $1.75. 

4in 8 ohm. $2.25. 

Miniature, Viin 5000 ohm. Switchpot .. 65c 
Miniature 3/8in 5000 ohm. Switchpot .. 65c 
PVC Tuning Gang, Aerial 6-142pF, Oscillator 

6-60pF.$1.60 

Calibrated Knob 10c extra. 

360 Microhenry Oscillator Coils.75c 

455 K/c IF. Transformers. Miniature (Ducon 
type). 1, 2, 3, 75c each, or $2-3. 

Driver Transformers, 8000/3000 ohms .. $1.00 
Output Transformers 480/8 ohms .. .. $1.30 

Earphone. Magnetic 8 with small plug 50c 
Earphone Crystal, Hi-imp. Med. Plug 60c each 


TRANSISTOR AND DIODE SPECIALS 
2SA 29 equals OC44N, 2N410 equals OC45N, 
2N218. 2N188 equals OC74N. 

ANY TYPE, 50c each or 5 for $2. 

SILICON RECTIFIERS 
50 p.I.v. 750 Ma. 50c each or 5 for $1.75. 
400 p.I.v. 750 Ma. 75c each or 3 for $2.00. 

IMPORTED SPEAKERS 

8 Inch Twin Cone. 10 Watt. 50-15,000 C/S. 
SPECIAL. $7.2$. 

This month only. 


TAPE CARTRIDGE C60 

60 minute. Philips, Sony, Sanyo, etc. 

$2.73 each. 

POTENTIOMETERS NEW exfactory stock, 

short shaft 1" 2 gang concentric 1 Meg./50K 
ohm 23c, 2 Meg./2 Megohm, SPST Switch, 50c, 
1.5 Meg/ 50K ohm 25c, STANDARD TYPE 
(short shaft V4in long) 2 Gang. 10K/10K ohm 
50c. 

20K/20K ohm 50c. 50K/50K ohm 50c. 

50K stand. Pot 20c, 50K TAB Mount 15c, 
1.5 Meg. TAB Pot 10c. 

9 pin valve sockets and Shields 20c each or 12 
for $2. 

9 pin standard valve sockets McMurdo, 6c ca. 

or 10 for 50c. 

7 pin standard valve sockets McMurdo 6c ca. 
or 10 for 50c. 


VERNIER DIALS AND DRIVES 

JACKSON 36/6 Vernier Dial* and Escutcheon 
(suit Fremodyne 4). $4.50. 

JACKSON 6:1 Vernier Drive. $1.80. 


ALL MASTER INTERCOM SETS 

Telephone type, all Master Mutual Systems, batt. 
operated, 3 Station, $36. 4 Station $52.0. $48, 

3 Station Cable, 25c a yard. 

4 Station Cable, 30c a yard. 


BENDIX BC221 Frequency Meter. 

Freq. Range: 125 Kc. To 20 Me. (I Me. Check 
points) Modulated. Complete with Calibration 
Book, Commercial Power Supply (for 230 volt 
A.C. and 6 volt D.C.) and Headphones. AS 
NEW. 

PRICE: $70 


LOCK DOWN CAR RADIO AERIAL 
TYPE L03 

Complete with Lead and Key, $4.25. 
25c Post. 


GLORIA SPEAKER BOX 

Contains 4 x 6in 8 ohms. 

Speaker Polished Teak, $6.25. 

25c Post. 

NEW HIGH INPEDANCE HEADPHONES 
2000 ohms each. 

$2.25. Post 25c. 

HI-FI SPEAKERS 

6A7 6in 5 watt Twin Cone. Available in 8 or 
16 OHM, $5.50, post 30c. 

8A7 8in 10 watt Twin Cone. Available in 8 or 
16 OHM, $7.35, post 30c. 

12A9 12in 20 watt Twin Cone. Available in 8 
or 16 OHM, $18.75, post 50c. 

RADIO SPEAKERS 

2>/4in 8 OHM, $!.75. 4in 8 OHM, $2.25. 
Post 20c. 

COAXIAL CABLE 

72 OHM—3/16in Diam. 35ft rolls, 75c. Post 
15c. 

120 OHM—3/8in Diam. Up to 200yd rolls. 
25c yd. $38.00 per 200yd roll. 

W.W. POTENTIOMETERS 
50 Watts. 200 OHM. $3.00. 


STEPDOWN TRANSFORMERS 

240V—24 volt—28 volt and 32 volt A.C. 50 
cycle. SEC.A 1-88A. With on/off switch, 2 
outlet sockets, $7.00, post $1.00. 

LATEST MINIATURE TYPE 

SILICON PLANAR N.P.N. TRANSISTORS 
Type 325 replaces BF115—SE1010. 

Type 327 replaces BC108—2N3565-SE4002. 
Type 328 replaces BC109—SE4010. 

All 75c each or 3 for $2.00. 

DISPOSAL SPECIALS 

TRANSISTOR TRANSFORMERS “E" Type, 
DRIVER 3000/1330 ohms CT .. .. .. $1 each 

OUTPUT 300 CT/15 ohms.$1 each 

OR $1.75 a pair. 

TRANSISTORIZED TV/FM ANTENNA 
BOOSTER—Model 2W-33E R.F. UNIT. 

With Remote Power Supply PS-1. 

This Model 2W-33E is a transistorized all- 
channel TV and FM amplifier and will perform 
for many years without requiring servicing while 
its operating costs are practically nil. 

SPECIFICATIONS: 

2W-33E — Voltage gain: Over J2dB for low 
channel; Over 15dB for high channel. Fre¬ 
quency: Covers all channels. Maximum output: 
Over 75dB/ 300 ohm. Input/Output: 300ohm 

feeder. Power Requirements: AC 18V 6mA. 
Size: 47 x 58 x 139 (mm). Weight: 225g. 

PS-1 — Input Voltage: AC 230V etc. 50-60 
cycle. Output: AC 18V 6mA. Size: 64 x 117 x 
36 (mm). Weight: 300g. 

PRICE; $10.00. 

MO 65 METERS 

1mA. 5mA, 10mA, 25mA, 50mA. 100mA, 

15l)mA, 250mA, 500mA. Size 3'4 in m/hole 

2 Vi in. Price: $4.50. Postage: 20c, 
l amps DC, $4.50; 5 amps DC, $4.50; 10 amps 
DC, $4.50; 30-30 amps DC. $5.25. Postage: 20c. 
15 volts DC, 30 volts DC, 300 volts DC, 
$4.50. Postage, 20c. 

300 volts AC, $5.00, Postage, 20c. 

SPECIAL 6 TRANSISTOR POCKET RADIO 

Complete and with leather carrying case and 
earphones. 

PRICE, $15.00. Postage 30c. 

Also 12 months’ guarantee. 

RESISTORS 

14 and Vi watt, 8c ea; 1 watt, 10c ea. 

Postage, 10c. 

Ranging from 10 ohm-4.7 meg. 

CASSETTE CARTRIDGES (PLUG IN) 

C 90 . $3.75; C60 . $2.75. 

CRYSTAL PICK UP ARMS 
MO 13 Stereo complete with crystal cartridge 
PRICE, $4.25; Postage, 20c. 

GARRARD TURNTABLE BASES 

Suit all Garrard turntables finished polished 

teak. $8.50 

Also SRP22 bases finished polished teak $8.50 
Postage, 40c. 

F.M. TAXI RADIOS 

T.C.A. (Phillips) Low End, F.M. Mobile Units, 
12 volt. Xtal locked 120 Kc. Bandwidth, 

Operating Freq. approx. 80 Me, complete with 
all valves and Vibrator and Microphone. Suit 

Amateur Conversion. GOOD CONDITION. 
OUR PRICE, LESS CRYSTALS, 
$25.00. Freight and Packaging extra. 

V.H.F. TRANSCEIVERS 

TR1987 (TR1935) Supersedes SCR522, Freq. 

Range 115-145 M/C. Crystal Locked, 21 Valves 
comprising 6C05, 6AM6, EB91. tAM5, TT!5, 
QV04/7. Suitable for conversion to 44 M/C 
Band. (Still current for aircraft bands). Brand 
new condition less crystals.$30.00 

ALARM BELLS 

(Parachute type), 6 volt. Suitable for Burglar 
Alarms, etc., complete with trip rope, etc. 
PRICE $1.25, postage 50c. 
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ANSWERS TO CORRESPONDENTS—continued 


CRYSTAL CLOCK. As an experienced 
watchmaker, I would like to add my 
request for a crystal clock. I have been 
wishing for a similar clock for years and 
you may be interested in my thoughts 
on the matter. 1. A digital read-out would 
need seven figures to equal a circular 
dial for momentary accuracy of half a 
second (a large error for a crystal clock) 
—a standard clock dial is actually capable 
of much higher read-out accuracy. 2. A 
50Hz 240V clock could be simply rewound 
to suit a lower voltage with equivalent 
wattage, with no effect on time indicated. 

3. You may have heard of watch timing 
machines—these mostly are crystal con¬ 
trolled and may be of use to you for the 
principles of operation of the lower end 
and mechanics of the printing type models. 

4. As an amateur astronomer, I agree 
that sidereal time would be a most accept¬ 
able extra. Last, in reply to J.L. (March), 
as a watchmaker I find the ticking of 
clocks most satisfying! Thank you for a 
most interesting magazine. How you man¬ 
age to cover so well all the different facets 
of modern electronics never ceases to 
amaze me. Would a pick-up arm with 
>even jewels as low-friction pivots be suit¬ 
able for the “Reader Built It” section? 
[P.H.B., Alice Springs, N.T.) 

g We have made a careful note of all 
rour very useful comments, P.H.B. Thank 
ou very much for your assistance—and 
or your praise, which helps to boost 
pur ego. Any submission for the “Reader 
luilt It” section which is outside the 
un-of-the-mill type of design is most 
velcome. Your contribution should be 
iddressed to the Assistant Editor in the 
ame way as queries to our Information 
tervice. 

DLECTRO FLASH. Having successfully 
onstiucted a version of the “Electroflash" 
lescribed in “Electronics Australia” from 
eptember, 1966, to December, 1966, I am 
tow contemplating a low-power version, 
n the October issue you suggest two 
esigns, both to use the same wiring 
oard. While the article suggests that 
urther elaboration on the low-power 
ersion may come about, so far this has 
ot occurred. Would you therefore advise 
le on the changes required to make the 
>w-power version, other than the trans- 
>rmer (details in the October issue)? In 
osmg may I congratulate all at “Elec- 
onics Australia” on “our” magazine, 
hich I have been reading regularly for 
S years. (G.F.L., Palmerston North, N.Z.) 

i We examined the problem of the small- 
unit very carefully and came to the con- 
usion that k wasn’t worth the trouble, 
though the smaller unit used a smaller 
insformer, the only available capacitor 
xild be as large (in spite of lower 
pacitance) giving approximately the 
me size unit. More important, the charg- 
l time was approximately the same as 
&t of the larger unit, nullifying any 
ssible advantage of the smaller unit, 
way of giving a switched lower output 
>m the unk was discussed in the 
>vember article. 

UMO TELESCOPE. I would like to 
ow if you have any information on a 
Ho telescope. (SJ.M^ Mount Drultt, 
8.W.) 

We have not published any construc- 
nal details for a radio telescope. You 
y be interested in two articles published 
recent years on the subject of radio 
ronomy. The first, published in Decern* 
, 1964, was entitled “Electronics and 
ronomy.” the second, of September, 
►6, described the “Growth of Radio 
ronomy.” Photostat copies of these 
icles may be obtained through the 
ormation Service for 60c each (three 
pes at 20c). 

F RECEIVER. On the “Answers to 
^respondents” pages of April, 1968 ; a 
tier says he is interested in your publish¬ 


ing a receiver for VLF. The necessary 
specifications of such a receiver were 
published in the American magazine, 
“Electronics Illustrated,” of March, 1966. 
The set is a TRF/regenerative receiver 
using three valves. It tunes from lOKHz 
to 30KHz. If you wish, I can send you 
NA®f )°* thiS J>u ^ , * cat * on ‘ ^ GHIRIfi, 

• Thank you for the information, which 
may be of interest to some of our readers, 
including F.K., who wrote to request this 
design. The reference you quote should 
be available in our own files. 

CRYSTAL RECEIVER: It seems a great 
pity that the humble crystal receiver has 
been neglected as a source of “hi-fi 
sound.” I think that an article on this 
subject would be eagerly received. I use 
such a tuner with a wave-trap to avoid 
interference, together wkh a good audio 
amplifier, and 1 am delighted with the 
superb sound quality I am now enjoying. 
This arrangement will do me until FM 
broadcasting arrives. (R.W., Lfchgow, 
NAW,) 

• Thank you, R.W., for your suggestion. 
It is true that the simple tuned circuits 
of the crystal set provide excellent band¬ 
width from local stations, and this can 
be extremely useful provided it does not 
permit interference from other stations. 
On the other hand, the “crystal” detector 
does not always provide distortion-free 
extraction of audio component. Much 
depends on the type of “crystal” and the 
load and other operating conditions. In 
fact, in the worst case, the distortion can 
be quite high. 

MODEL TRAINS, ETC.: Regarding P.E.’s 
comments in the March, 1968, issue. Most 
people seem to enjoy model railways at 
one level or another and I am one who 
has a model railway, employing a highly 
complex electronic system for signalling, 
etc., and giving a high order of perform¬ 
ance. I was greatly interested in your 
articles and plan to make some of the 
projects. The burglar alarm should be 
popular with everybody except burglars. 
(Anonymous, no address.) 

• Many thanks for the comments, and 
other letters have indicated that a number 
of readers have similar thoughts on these 
projects. We will continue to present as 
wide a range of projects as we can, and 
to be guided by the requests we receive 
from readers. Incidently, we like all corre¬ 
spondents to supply their full name and 
address, as an indication of good faith, 
even where these are not to be published. 

FIRE SERVICE CONVERTER. Rural 
fire brigades have advised householders 
to install a receiver tuned to their 2-way 
radio frequency. The idea is to provide 
farmers with information on an approach¬ 
ing bushfire without jamming the tele¬ 
phone network. In my district, two fre¬ 
quencies are in use — 3340KHz and 
2792KHz. Would you be good enough 
to advise me whether a converter is avail¬ 
able for use with an ordinary dual-wave 
receiver to enable these frequencies to 
be tuned in? (G.B., Whitlands, Vic.) 

• We described a basic converter in 
September, 1961, which is crystal con¬ 
trolled and covers a wide range of fre¬ 
quencies in a number of narrow bands— 
including your required frequencies in two 
separate bands. This requires a supply 
of 150 to 175V and 6.3V which may 
be obtainable from your present receiver. 
Alternatively, we published a battery short¬ 
wave converter (not crystal controlled) in 
February, 1958, with a follow-up article 
in July, 1958, describing coil data to 
cover 2-7MHz. This requires a 90V and 
1.5V supply. Copies of each of the articles 
are available through the Information 
Service. We will consider the possibility 
of developing a converter specially for 
this listening function if we think there 
is sufficient reader demand. 


STEREO AMPLIFIER AND TUNER. 
Could you possibly send me information 
on a hi-fi stereo, solid-state amplifier with 
tuner? If a transistorised version is un¬ 
available, would it be possible to strip 
down my old mantel radio and rebuild 
it to incorporate one of your Playmaster 
stereo amplifiers? If this can be economi¬ 
cally undertaken, will you forward the 
necessary blueprint and list of parts 
required. Otherwise, I would like a com¬ 
plete blueprint and layout of a suitable 
Playmaster amplifier with tuner. (J.H.P., 
Otago, N.Z.) 

# We have not published a solid-state 
amplifier with tuner, and we cannot 
advise on the modification of your exist¬ 
ing mantel receiver as this is outside the 


NEW EQUIPMENT 


CABINETS 



MODEL 154 


With lift-up lid over player. Sliding 
door in front of amplifier compart¬ 
ment. Large storage space with four 
separaters. Size: 36in wide, 17iin 
deep, 31 in high. 


Made and polished. 

Packing. 

Kit of Parts. 

Packing. 

Teak.Extra 


Price 

$56.00 

$ 2.20 

$35.50 

$1.40 

$6.50 


New Player Platform model 175 
is 16in x 14in x 31 in. Price $7.50 
for maple or walnut. Kit of parts 
$4.00. Teak 50c extra. Perspex 
cover, 5in high, $8.20 and $1.50 
extra if required hinged. 

Please specify cutout required. 



MODEL 186 

New Player Cabinet model 186 is 
9in high, 17in wide, 16i deep and 
51 in above shelf. Finished with 
attractive hinged, tinted perspex top. 
Price: $20.00 for maple or walnut. 

Kit of parts: $13.50. 

Teak: $1.00 extra. 

Height of this model can be 
increased to take various amplifiers. 
Tailored cut out. Ask for quotation. 
Free on rail. 

Write for Catalogue end Player 
Guide 

H. B. RADIO SALES 

Manufacturer, of Qualify Radio and 
Radio Furniture for 36 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone 56-5580. 


ELECTRONICS Australia, June, 1968 1SS 



























SOUND PROJECTORS 

Cinevox Prefect 16mm in good 
working order. 240v operated, 
complete with speaker and ampli¬ 
fier. 

$115.00 


CIRCULAR SLIDE RULE 

3 J /4ln diameter. Will do the 
same work as the conventional 
slide rale. Instruction book in¬ 
cluded. $1.25 each 
Post 10 cents. 


REFLECTOR GUNSIGHT 

Contains these lenses: 

1 Lens lin Focus, lViin diam. 
1 Lens 1 ll/16in Focus, lViin 
diameter. 

1 Air-spaced Lens, 1*4 in diam. 
1 Filter Lens, 1 Graticule. 
1 Lampholder. $1.85 
Post.: N.S.W., 30c; Interstate: 40c. 


P.M.G. TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 

$23.00 

(2 TELEPHONE SETS) 

30c cartage to rail. Freight pay. 
able at nearest attended railway 
station. 


BATTERY CHARGERS 

240 volt A.C. Input. 

Each Battery Charger will charge 
either 6 or 12 volt batteries. 
V/x amp. without meter, $13.75 
1*4 amp. with meter, $15.75 
4 amp. with meter, S18.S5 

Post N.S.W. 70c, Interstate 93c. 

MINIATURE 
ELECTRIC MOTORS 

1V£ to 3 volts DC, Ideal for model 
boats, cars, planes, etc. Strong 
torque. Only 

39 cent! each (Post 7c) 


AMPLIFIER 

Subminiature 4-Transistor, Audio 
Push-Pull. 

$7.00 Post 50c. 


TRANSCEIVER 

(2-way radio) R.C.A. America RT 
68. 24 volt, operated 10 watt out¬ 
put 38-54 meg/ cycles F.M. crystal 
locked. Transmitter and receiver 
using frequency synthesiser ir 
100 K/cs. step 10 channel per 
meg/cycle with power supply. 
Leads, mike and headphones 
$90.00. 60c cartage to rail. Freight 
payable at nearest attended rail¬ 
way station. 


GOOSE NECK LAMP 

NEW. IDEAL FOR DESK or 
WORK BENCH. Adjustable shade 
Strong metal lacquered base and 
frame. Height 18in. Complete with 
lead. 

$1.25 

Post, and packing, $1. 


TRANSCEIVER 

(2-way radio) 62 set ideal small 
ships. Hams, etc 1.6 to 10 megs. 
Crystal locked or B.F.O. con¬ 
trolled 5 watt output. Complete 
with antenna, headphones and 
mike but not air tested. $60, air 
tested $90. 60c cartage to rail. 
Freight payable at nearest attended 
Railway Station. 


HEAD PHONES 

Low impedance moving coil fitted 
with rubber muffler to reduce ex¬ 
ternal noise, fitted with press to 
talk, dynamic hand microphone. 
Ideal for use with all types of 
transceivers, $3.50 pair. Same with 
black felt muffler, $4.50 pair. 
Post. N.S.W. 25c; interstate 30c. 


RECORDING TAPE 
SPECIALS 

EMI TAPE at a fraction of the 
Retail Price, direct from one of 
Australia’s leading Broadcast 
studios. 

Used in good condition. 
1,800ft, 7ln spools, $2.75, post 25c 
900ft, 51n spools, $1.68, post 25c 
300ft, 3in spools, 65c, post 13c 



P.M.G. Phone lack and pings, 25c 
each, 45s the pair. 

Post 7c. 

~nTfe" CELLS 

1.2 Volt fully chaiged, 41n x 3!n 
x lin 4 AH. 

$1.00 each 

Post. N.S.W., 25c; interstate, 35c. 
1.2 volts IS AH, tin x 4in x 2in, 
$2 95 

2.4 volt 10 AH, 6in x 2V41n x 2in,’ 
$2.50. 

Post, N.S.W., 30c; interstate, 40c. 


WALKIE TALKIE TWO 
WAY RADIOS 

P.M.G. Approved Citizen Band. 
5 Transistor, $37.95 per set of 2. 
9 Transistor, $75.00 per set of 2. 
10 Transistor, $98.00 per set of 2. 
Post. N.S.W., 50c; interstate, 60c. 


VALVES 

BRAND NEW 

IN CARTONS. 

Special discount for quantity 

807 $1.75 X61M $2.20 

65N7GT 95c CV830 $1.50 

89 $1.00 1H6G 30c 

I2SA7 $1.25 832 $5.00 

5U4G 95c 6F13 75c 

77 $1.00 OAKS $1.30 

EF50 35c 6 X 4 $1.00 

6U7 7Se 6F8 75c 

V1103 $1.00 12SK7 50c 



P.M.G. y TYPE KEY SWITCHES. 
45c each. Post., 15c. 


VR1120 30c 


VRllt 


73c 

25c 


VH120 75c 

EL4 $1.00 

2 $1 ; 5 ‘ vr65 

CV2184 $29^ W4C 75C 

CV2184 $2.95 ^ $1 ^ 

6AG5 30c M 51.25 

L2AU7 $1.00 6AK5W $1.50 

PLEASE ADD POSTAGE 
ON ALL ARTICLES 



45 x 40 coated Lens with tripod. 

$10.95 

30 x 30 Power Coated Lens. 
Brand new. 

$3.75 

60 magnification with a 60mm 
coated objective lens. 

With tripod. 

$23.00 

As illustrated. 

Postage, 95cj interstate $1.20. 


30 s 40 with Tripod 

$7.95 

Post NJS.W., 70c; Interestate $1.20 


EX ARMY TELESCOPES 

4 x 40 Handley $6.50 

7 x 40 Otway telescope. $9.85. 
Freight payable at nearest attended 
railway station. 


HIGH STABILITY 
RESISTORS 

I.R.C., brand new V4w„ Iw, 2w, 
tolerance between 1 and not ex¬ 
ceeding 5 per cent including 100, 
360, 360. 750, 15K, 22K, 27K, 

100K, 180K, 220K, 560K, 820K, 
ohms. Usual price 40c each, 50 
assorted different values for only 
$3.75 Post 15c. 


Genuine American 
Zenith Variacs 
0-115 V.A.C. 7.5 Amps, $19.50 
each or couple two together for 
240 Y.A.C. 

The two for $36. 

50c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 


522 TRANSCEIVERS 

100 to 150 m/cs. 

$35.00 


TYPE S POWER SUPPLY 

(240 Vac supply for AT 5-ARB) 
suit most types of Disposal trans¬ 
mitters and receivers outputs 250 
volt. lOma, 550 volt 200ma, 300 
volt lOOma, $30.00. 


TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1,320ft cou of twin (equal Vi 
mile). $7 per coil. 

Post. N.S.W. 70c; interstate $1.20. 


SWITCH BOARD FRAMES 

Steel cx-P.M.G. Height 45Lo x 
271n x 34in, will make ideal test 
bench. $10. 

$1.00 cartage to Rail. 
Freight payable at nearest attend¬ 
ed railway station. 


WHIP AERIALS 

9ft In seven sections. 

$3.75 

Post: N.S.W., 75c; Interstate 30c. 


C.M.A. CABLE 

240 volt 3/.036 black, new and 
perfect. 100yd rolls $3.00; 6 or 
more. 

$2.50 

30c cartage to rail. Freight payable 
at nearest attended railway 
station. 


MICROMETERS 

Brand new Slocombe, lin-2in. 
$7.85. Post, 32c. 

VIBRATORS, 6 volts, 7-pin, 75« 
each. 

UNISELECTORS, 4 BANK, $4.00 
Post, N.S.W., 25c; interstate, 30c. 
INSTRUMENT TRIPODS, sturdy, 
wooden frame. Telescopic. Ex¬ 
tend to 4ft 6In.$13.00 

SELSYN MOTORS MAGSLIP 

Mk. U .$5.23 ea. 

No. 19 2-way radios, with hand 
set, power supply, leads, $35.00. 
Meggers, bridge type, complete 

and tested.$75.00 

EVERSHED and VIGNOLES, 
500 volts. 


BINOCULARS 

PRISMATIC. Coated Lenses. 
Brand new. Complete with case. 

8 x 30.$18.75 

7 x 50.$22.13 

10 x 50 .. .$23.07 

12 x 50.$23.93 

20 x 50 .$24.75 

Post, N.S.W., 70c; interstate, $1.20 


ELECTRONIC KIT 

With solar cell can experiment 
with 20 different circuits, Including 
weiess, microphone, morse code, 
transistor radio, audio frequency 
amplifier, telegraph, transmitter, 
intercom., signal tracer, etc. No 
tools, no soldering. Easy to 
assemble. Assembly manual in¬ 
cluded. 

$19.95 

Post N.S.W., 45c; Interstate. 60c. 


MINE DETECTORS 

Ex A.M.F. No. 2 Mk. 3, with 
Instruction Book. Complete In 
wooden case. Ideal for plumbers, 
councils for locating buried pipes, 
etc. Freight payable at nearest 
attended railway station, $39.00 

4 DIGIT RELAY 
COUNTERS 

50-volt D.C., suit slot car. Lap 
counters, etc. 

_ $1.25 each. Post 13c . 

ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade, 
original cost $250, Ideal Broad¬ 
cast Studio, music recording. 
Church and play recording, etc. 
Fraction of original cost. 

Price on Application. 


SCOOP PURCHASE 

Gramo. Motors. New, Made in 
U.S.A. 4-speed .240 volt A.C. 
30 eye. Only $2.73 each. 

Post, N.S.W., 30c; interstate. 40c. 


240 VOLT 

522 POWER SUPPLY 

Supplies all necessary voltages to 
operate 522 transceiver from 240 
VAC. Complete and ready to 
plug In, $30.00. 


SPECIAL lucky dip valve offer, 
13 new valves In cartons for only 
$2.00. We haven’t got time to sort 
them, so you reap the benefit. 
Post, 30c, 


SOLENOIDS 

Plunger Type 12V 300M.A. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post, 10c. 

200 Mill, amp., 24 volt, l/8in 
push movement. 

$1.25. Post 10c. 


TELEPHONES 

Sonnd Powered. Can be used as 
Microphone and Receiver. New. 
With 50ft cable. $3.85 pair. 
Post, 25c; interstate 40c. 


MOBIL 2-WAY RADIOS 

A.W.A. or S.T.C. 
Two-way radio. 75-80 M/cs. 
12-volt operated. $45 each. 


3000 TYPE RELAYS 

P.M.G. 200 Ohm — 1,500 Ohm 
Coils, $1.25 each. 


MINIATURE CRYSTAL 
EARPHONE 

With Cord and Plug. 

75c. 

Post, 4c. 


POUR CHANNEL 
BRANCHING AMPLIFIER 

With 4in Vu. meter GLORAD. 
Complete with Portable Power 
Converter. 600 ohm balanced input 
and output. Ideal for outside 
broadcasting, etc. 

$75.00 


BRIEF CASE AMPLIFIER 

A.W.A. portable outside broadcast 
type G56830. 3 Channel. 

$115.00 


MONITOR SPEAKER 
UNIT 

Ex-A.B.C., consisting of low re- 
slstance 8in speaker in Acoustic 
Labyrinth Baffle Box, complete 
with 10-watt amplifier, 600 ohms 
plus 8dbm input. 240 volt A.C. 
operated. 

$55.00 


Deitch Bros. 

70 OXFORD STREET, SYDNEY, 2010 


SORRY, NO C.O.D. 


156 . 


ELECTRONICS Australia, June, 7968 














































































scope of the Information Service. We 
described two amplifiers with tuners in the 
Paymaster series which may be of in¬ 
terest to you. The Play master 106 pub¬ 
lished in December, 1963, has a power 
output of 7.5W per channel, while the 
Playmaster 107 published in March, 1964, 
gives 3W per channel. If you wish to 
go solid-state, you may care to consider 
combining the transistorised tuner of 
May, 1968, with the all-silicon Playmas¬ 
ter 115 amplifier, published in April, 1967. 
Copies of the various articles are avail¬ 
able through the Information Service for 
20c each. 

\PPRECIATION: Ever since I read my 
irst copy of “Electronics Australia” I 
lave wanted to express my thanks to your 
taff for a carefully planned magazine. 
Ay thanks especially to the Editor for 
helpful comments and to the Service- 
nan for his most beneficial stories. I have 
;ained a tremendous amount of knowledge 
i the electronics field from your maga- 
ine. (C.H., Quaker’s Hill, N.S.W.) 

Many thanks for your appreciative 
omments C.H., which are very gratifying 
all concerned. We hope the magazine 
ill continue to be a valuable source of 
lformation for yourself and others ip 
milar sections of the industry. 

SIGNALS: Why does an SSB signal 
und like Donald Duck on a normal 
M set? We have a good AM receiver, 
id it makes me mad to have to forget 
B signals. Is there any simple method 
r modifying a set, or does it differ 
mpletely? Also, what is the “slope” 
thod of detection of FM signals by 
M sets? How does it occur? (DAF^ 
‘ ,S.A.) 

Your questions have been passed to 
“Answerman,” who will consider 
iether to use them for a future article, 
iefly, though, an AM signal consists of 
carrier and two sidebands. An SSB 
gnal consists of only one sideband and 
carrier. If this signal is passed directly 
a detector the “Donald Duck” type of 
und results. It is necessary to remtro- 
ice a carrier, by means of a BFO for 
ample, to restore the intelligibility of 
signal. The “Slope” method of FM 
tection on an AM set consists of detun- 
the receiver so that the carrier is 
ritred on the sloped part of the tuned 
cuit response curve instead of at the 
ak. As the frequency varies with the 
xlulation, the output varies in ampli- 
le which is detected in the normal way. 

X WAVE RECEIVER. I am extremely 
erested in making the 1967 All Wave 
yen Receiver, but I feel that I would 
id a layout of components which gives 
►itions of valves, transformers and resis- 
s, etc. I would be grateful if you 
ild send me this information (R.B., 
ichhurdt, NAW.) 

. 

All essential details, including layout, 
e given in the article. Copies of the 
icle are available through the Informa- 
t Service for 20c each. Glossy prints 
the photographs in the article are 
ilable for 50c each and may assist you. 


0 DESIGN. I am 14 years old and 
oming interested in amateur radio, 
ild you please publish an article on 
Os? I have only a limited budget and 
afford to buy only second-hand man- 
receivers which can receive amateur 
io operators quite clearly. With SSB 
ling in most of the time you jet 
laid Duck talking amateur jargon. I 
sure that many people would appre- 
e such an article. Thank you for 
ing the only electronics magazine worth 
it you pay for it. No other can com- 
5 for facts, news and projects. (W.W., 
Itenham, Vic.) 

Thank you for your kind praise, W.W., 
will certainly consider your sugges- 
seriously. It will be a fairly simple 
ect if reader demand warrants the 
lopment. 


STACKING ANTENNAE. I have design¬ 
ed a log periodic dipole antenna for the 
420-450MHz amateur band and wish to 
stack two of these antennae. I am not 
sure about stacking distances or load 
impedances to the array. Can you please 
help me in calculating the above? The 
original impedance of the coaxial feed 
to each antenna was 75 ohms. I am also 
interested in 420MHz equipment. What 
apparatus has “Electronics Australia” 
described to operate on this band? How 
about a linear amplifier capable of about 
50 watts output? I find E.A. an excellent 
magazine to read and enjoy, and wish 
to defend most heartily the recent attacks 
on so-called “trivia.” To me, they demon¬ 
strated sound electronic principles in a 
novel form. Keep up the good work. 
(C.A., East Tar Inga, Qld.) 

• Thank you for your appreciative com¬ 
ments. We published an article describing 
the stacking of TV aerials in January, 
1960, which may be of some assistance 
to you. The 75 ohms coaxial feed can 
still be used if the correct matching stub 
(as calculated from the article) is used. 
We have not described any equipment 
for the 420MHz band, but may consider 
the possibility if there is sufficient reader 
interest. 

WIDE BAND CRO. Would you please 
help me with some problems concerning 
your Wide Band Oscilloscope of February, 
March and April, 1957? I wish to use a 
VCR97 instead of the 5BP1, but do 
not know the base connections. On the 
front panel of your oscilloscope there is 
a terminal marked “Beam Modulation,” 
but in your circuit there are no connec¬ 
tions for this facility. How can this be 
achieved? The 100K intensity pot in 
the negative EHT lead from the cap of the 
2X2A will not stand 2000V flowing 
through it, and burns out in a few min¬ 
utes. Is the circuit correct? (D.K., Auck¬ 
land, N.Z.) 

• The base connections for the VCR97 
were published in a short article in August, 
1956. Copies of this may be obtained 
through the Information Service for the 
usual 20c fee. The beam modulation sys¬ 
tem was developed to work with the FM 
wobbulator (published March, 1957) to 
allow retrace blanking. The method of 
doing this was described in the wobbulator 
article, but unfortunately it does not ap¬ 
pear to have been cross-referenced into the 
oscilloscope articles. The wobbulator 
article says that “the CRT grid” should 
“be brought out to a suitable panel termi¬ 
nal through an isolating capacitor of at 
least 2000V rating. The exact value is not 
critical, and something around 0.1 uF 
appears to be quite satisfactory. In addi¬ 
tion, the panel terminal should have a 
bleed resistor between itself and chassis 
to prevent the capacitor acquiring a 
charge equal to the EHT voltage.” The 
EHT cannot “flow through” the 100K 
intensity control! Voltage docs not flow. 
A voltage may be developed across a 
component and a current may flow 
through it. In this oscilloscope circuit, 
the EHT cannot be developed across the 
intensity control alone, as it forms part of 
a potential divider across the EHT with 
five 220K resistors and the 500K focus 
control. The beam current (cathode cur¬ 
rent) flows through the intensity control, 
but this is far too small to develop enough 
power to burn out this potentiometer. The 
most likely fault with this component is 
a break down of the insulation between 
the resistive element and the case due 


to the EHT at one end of the control. 
This control (and the focus control) should 
be insulated from the chassis by suitable 
insulated stand-offs. Brackets to assist in 
this are included in the blueprints for 
this project. 

TV RECEIVER FAULTS: I purchased an 
old TV receiver “as is,” from a hiring 
firm. After switching on, I noticed that the 
heaters of all the valves were not function¬ 
ing. As they are connected in series, I 
checked all heaters and they were O.K. 
Switching on again, the heaters were all 
alight and the set functioned normally. 
However, movement of the chassis caused 
the heater chain to become intermittent. 
The chassis, which is connected to the 
neutral side of the mains, would assume 
full mains potential. Further checks failed 
to reveal the fault. Later, during a period 
of normal operation, the video became 
weak and this was traced to the video 
amplifier valve. Replacing the valve cured 
the trouble. However, since then, the in¬ 
termittent fault has disappeared as well. 
The fault must have been due to this 
valve but I cannot figure out why. 
(R.P.VJR., Tukapuna, N.Z.) 

• It would be very difficult to offer a 
diagnosis of the faults which have been 
described, without having access to the 
circuit diagram of the receiver. We are 
also horril ed to learn thait a receiver is 
made which can exhibit the fault whereby 
the chassis can assume the full mains 
potential. All this only strengthens our 
conviction that transformerless TV ‘sets 
are to be avoided by experimenters if at 
all possible. We are thankful that there 
have been only a few in this country. p 

LOCAL RADIO IN U.K. 

Continued from Page 21 

a representation of community inter¬ 
ests as possible—including youth, 
women, social services, sport, religion, « 
education, industry and commerce. The 
Government intends that the Council 
‘%ill play a fully formative part in the 
development of the station and will 
have the maximum possible voice in 
its direction.” Although the Council 
will formulate the general policy of the 
station, day-to-day decisions will be 
made by tne station manager or his 
deputy. 

The B.B.C. has been careful to 
point out that the local station manager 
will have to be completely impartial 
in his judgments and selection of pro¬ 
gram material. Pressure from the local 
authority sponsoring the station and 
vested interests on the Local Radio 
Council will be strongly resisted. They 
also state that the contention of 
some critics that the station manager 
will receive an excess of direction 
from Broadcasting House, London, is 
unfounded. He will receive whatever 
assistance he requires from the B.B.C. 
head office, but he is otherwise entirely 
free to choose whatver program mat¬ 
erial he and his Local Radio Council 
think appropriate to the area. 

If this initial experiment proves suc¬ 
cessful, local radio is likely to be a 
permanent part of the broadcasting 
scene in England in a few years, p 


CORRECTION 


Due to an unfortunate typographical 
error the advertisement which ap¬ 
peared for Fairchild (Aust.) Pty. Ltd. in the May issue was incorrect. 
The description of the three micro-glass diodes shown quoted the 1/R 
as 500mA max in the case of AN200I and AN2002 and 100mA max 
in the AN2003. 


THESE SHOULD HAVE READ 500nA and lOOnA respectively. 
Fairchild (Aust.) Pty. Ltd. regrets any inconvenience caused to readers 
of “Electronics Australia.” 
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JAZZ HERITAGE SERIES . . . from pafce 113 


cessful residencies — Webb, at the 
Savoy, in Harlem, and Hines, at the 
Grand Terrace, in Chicago; both were 
renowned for their drive and swing 
rather more than for their solo 
strength; and both have since been 
grossly neglected and underrated. 

These 16 tracks (running for 46 
minutes) were made at three sessions 
in 1934 and 1935, when the Hines 
Band was at its first great peak (half¬ 
way through their twelve-year reign at 
the Grand Terrace). Earl Hines him¬ 
self was at his sparkling best in these 
sessions. He contributes magnificent 
solos on nearly every track and his 
accompaniments inspire the other solo¬ 
ists who include Omer Simeon (mainly 
on alto), Trummy Young and Darnell 
Howard. The arrangements, too, by 
tenorists Cecil Irwin and Jimmy 
Mundy and bass player Quinn Wilson, 
were exciting (especially the trio 


trombone scoring) and yet loose 
enough to give the soloists plenty of 
space. Only two of the tracks, featur¬ 
ing rather dire vocals by the Palmer 
Brothers, are dispensable, but they are 
more than offset by glorious per¬ 
formances like “That’s A Plenty,” 
“Rosetta” and “Sweet Georgia Brown.” 

Once again, it should be recorded 
that Stanley Dance’s scholarly sleeve- 
note is extremely helpful and this 
album can be warmly recommended. 

if if ic 

THE TURNING POINT—Woody 
Herman Orchestra. Festival Jazz 
Heritage Series. DL-32705. 

Interest: 1943-44. 

Performance: Interesting, but not 
particularly significant. 

Quality: Well remastered. 

While this is perhaps the least im¬ 
portant of the Jazz Heritage albums un¬ 


der review, it is far from uninteresting 
It contains 14 tracks of the Wood} 
Herman Orchestra (November, 1943- 
December, 1944) which were made no 
long after Woody dropped the “Banc 
That Plays The Blues” tag and jusi 
before the birth of the famous Firs 
Herd. (The last two tracks feature 
the line-up which was substantially th( 
First Herd.) It is also interesting foi 
the unusual Herman personnel. Du< 
to the calls of the war, people lik< 
Hodges, Webster, Nance and Tizo 
from the Ellington Orchestra and Budc 
Johnson from the Earl Hines bam 
were temporarily recruited for thesi 
recordings. 

The music itself is a bit mixed an< 

is, on the whole, rather commerciall: 
slanted. Woody Herman takes no les 
than six vocals (personally I wish h 
hadn’t) and the material is not pai 
ticularly demanding. But there ar 
some highlights, including “Ingi 
Speaks,” probably the best track o 
the album. Ben Webster and Bud 
Johnson take some excellent tenc 
solos and “Crying Sands,” a super 
composition by bassist Chubby Jacl 
son, is released for the first timi 
The Ellington influence, too, is unmi 
takable on “Do Nothing” and “Pe 
dido” and the arrangements (mainl 
by Ralph Burns and Dave Mathew 
are fairly good. 

This could not be judged essenti; 
listening, but Woody Herman ei 
thusiasts will obviously want to ac 
it to their collections. ^ 

niiiiiiiiiiiiMiiiiiiimmiiiimiiiiimiiimmiiiiuimiiiimiiiimiiiiiiimmiiif.™ 

Classical Reviews . . . I 

(Continued from Page 100) 

SIBELIUS — Symphony No. 2 in ■ 
Major. Op. 43. The Swan 01 
Tuonela, Op. 22, No. 3. Halffl 
Orchestra conducted by Sir JofaH 
Barbirolli. Cor anglais solo fl 
“The Swan” played by Em 
Fletcher. H.M.Y. Stereo OASEH 
2308. ■ 

Here is a richly romantic, but nev« 
gushing account of what is probabE 
Sibelius’ most popular symphony. TM 
fact that Barbirolli has Italian blood-E 
though he was born and brought up 
England and loves the country and il 
people deeply — might explain tV 
transformation, under his baton, <1 
some of Sibelius’ northern austeritiB 
into warm, southern humanity. Whal 
ever the reason, the work sounds fill 
the way Barbirolli and the Halle pll 

it, whatever preconceived ideas y<l 
might have about how it should go.l 

They use very wide dynamic col 
trasts, excellently provided for in til 
engineering, to produce a performanl 
at once vital and impeccably accural 
And the engineering adds an extl 
touch of sensuous luxury to tl 
acoustic. And while still on the subjel 
of the engineering, admirable use J 
antiphonal effects is made in the (1 
ployment of the stereo lay-out. I 

After “Finlandia” I suppose “Tl 
Swan Of Tuonela” is Sibelius’ mcl 
popular short piece. Here it and tl 
solo cor anglais part are played wi 
rare sensitivity by Eric Fletcher a 
the Halle. Fletcher is never fazed 
the vocal contributions made by Bari 
rolli, contributions which even Sir Jo 
himself would be unable to descri 
as musical. 



If you buy a stereo amplifier without 
hearing the LUX series you may be 
depriving yourself of complete satisfac¬ 
tion! 

More LUX amplifiers have been sold in the time they have been 
available in Australia than any other high quality, high fidelity 
amplifier ever marketed in Australia. This is a big claim — and 
the LUX is a big amplifier. Each model offers tremendous value 
in terms of quality, features and performance. Many LUX circuits 
are patented in the U.S. and elsewhere; engineering and wiring will 
withstand the most critical examination. 

THE NEW LUX SQ-1220 SOLID STEREO 
AMPLIFIER OVER 100 WATTS R.M.S. 

TOTAL OUTPUT! 

The new and outstandng Lux SQ-1220 is 
rated at over 50 watts R.M.S. into an 8 
ohm speaker load. Distortion is so minute 
it is difficult to measure even at high out¬ 
puts. 40 transistors and diodes. Frequency 
response is 10-50,000 Hz. ± 1 dB. Pro¬ 
vision is made for separate bass and 
treble controls in each channel, low and 
high filters, frequency selectors and tape 
monitoring. Ask for complete and un¬ 
abridged specifications for this sophisti¬ 
cated Lux amplifier. Performance can only 
be described as superlative. 

Encel price (including $OC|l 
Sales Tax) ... .. 

TYPICAL TRADE-IN VALUATIONS ON A 
LUX SQ-1220 

The maximum you will pay with your Leak 
"Stereo 30", Leak "Stereo 20” (with 
Varislope pre-amp.) or Fisher 101 will be 
$190. With your Quad Mk. II pre-amp. and 
power amplifier the amount will be a 
maximum of $120. And It could well be 
even less! 

NEW LUX MOVING MAGNET STEREO 
CARTRIDGE 

The Lux T-15-M has been acclaimed as a 
brilliant performer by discriminating audio 
enthusiasts — frequency response is con¬ 
servatively quoted at 20-20,000 Hz. and 
stylus pressure is from 1 to 2Vi grams. 

Tracking angle is 15°, output is 5 mV. 
at 1 kHz. Stylus sizes available are 0.7 
mil. conical diamond and the new ellip¬ 
tical diamond (T-15-ME). T-15-ME: $29.50. 

T-15-M7B (conical dia¬ 
mond stylus) Inc. Sales $24.50 


LUX SOLID STATE STEREO AMPLIFIER — 
THE MODEL SQ-77 TW — $169 

Using silicon power transistors the SQ- 
77TW is rated at 30 watts R.M.S. in each 
channel with a 4-6 ohm speaker load. Fre¬ 
quency response is 10-50,000 Hz. plus O, 
minus 3dB., input sensitivity is 1.8 mV. for 
magnetic pickup or tape head, aux. inputs 
being rated at 200 mV. and 800 mV. Con¬ 
trols include stereo volume, stereo bal¬ 
ance, mode switch, treble and bass 
(separate controls for each channel), in¬ 
put selector, headphone jack and switch, 
tape monitor switch, rumble and scratch 
filter switches, etc. Use of advanced cir¬ 
cuitry and ultra-modern solid state de¬ 
vices results in complete reliability and 
unique musical perform¬ 
ance. In a beautiful timber CIRO 
cabinet. (Inc. Sales Tax). 

TYPICAL TRADE-IN VALUATIONS ON 
A LUX SQ-77TW 

Changing up to a silicon transistor stereo 
amplifier can be quite economical; If 
you trade your Leak "Stereo 30", Leak 
"Stereo 20" (with Varislope pre-amp.), 
Fisher X100A or Pioneer SM83 your new 
amplifier will cost you a maximum of $20. 
With your Peak TRM-40 you will pay only 
$60, with your Star SA-30 the cost will 
be $110 and with your Linmark SA-200 
the changeover will cost a maximum' of 
$135. If your equipment is in excellent 
condition your payout can be substantially 
less! 


ELECTRONICS 
(STEREO) PTY. LTD. 


Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground noor ?sm bu ki or 

257 Clarence Street, Sydney, N S W. 2000. 
Tel. 29 4563. 29 4564. 


Australia’s Greatest Hi Fi Centre 
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CLASSIFIED ADVERTISING 

Advertisements in these columns cost $0.60 per line. Each line contains the equivalent of five words each 
of nine letters. Minimum size of advertisements is two lines. Please note PAYMENT MUST ACCOMPANY 
ALL ADVERTISEMENTS EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement 
for the July issue must reach our office before June 4 th. Address your advertisement to the Advertising 
Manager, ELECTRONICS Australia, Box 2728, G.P.O., SYDNEY, 2001, N.S.W. 


FOR SALE 


.CR* 0.7SA. Unusually sensitive. PIV greater 
than 250V. Ig less than 2uA to fire. SI.25. 
post free. Allows direct use in proximity, 
slave, remote, etc., applications without ad* 
djtiona! amplification. Other ratings available. 
Australian Electronics, 76 View Street. Sandy 
Bay. 7005. 


EDDYSTONE EB35 communications plus FM 
receiver 1967. Perfect. List $250, accept $125. 
Nutting. Music Dept. Monash University, 
Clayton. Vic. 


M Tuner “Doal” high fidelity double limiter. 
- - • 211-1S" 


Best offer. Sydney. 


1936. 


RECORDING TAPE. New. boxed, guar. 3ln x 
225ft. 43c; Sin x 600ft, $1.50: 7in x 2400ft. 
$3.60. Sin reels 30c. Over 200 different tapes 
stocked. Lists free. Tape recorders at whole¬ 
sale. from $39.95 new. A1 Mall Orders, Box 
15. Footscray. Vic. 68-4436. 


ESI5TORS. We are now in a position to handle 
ex-stock quantity buying of our miniature 
UW resistors. Thank you to the many clients 
whc had to wait a short time tor supplies to 
arrive. KIT-SETS AUST., Box 176, P.O. Dee 
Why, 2009. 


ESISTORS. New, ’«W, 5 p.c. tol., 4c each or 
3 per 100. Usual price 8c each. Any value, 
•ost free, prompt service. KIT-SETS AUST.. 
ox 176, P.O. Dee Why. 2099. 


GNAL INJECTOR. 5000Hz-2MHz. Very handy 
nstrument indeed. 2 transistors. Small size. 
JV, $3.50 wired and tested. Post free. Prompt 
service. KIT-SETS AUST., Box 176. P.O. Dee 
/Vhy, N.S.W. 2099. 


ECTROLYTIC CAPACITORS. Miniature type, 
3P grade. 10V. 5. IOuF, 12c each. 25, 30, 
-OuF, 18c each. 100uF. 22c. 200uF, 25c. 

OOuK 30c. Post free. klT-SETS AUST.. Box 
175. P.O, Dee Why. N.S.W. 2099. 


OLYESTER CAPACITORS. Miniature type, top 
rade 100V 0.0015. 0.002, 0.0022, 0.003, 
1.0033. 0.0047, 0.005. 0.0068. 0.01. 0.015. 
c each. 0.02, 0.022, 0.03, 10c each. 0.04, 
1.047, 0.05, 12c each. 0.068, 0.08. 0.1. 15c 
ach. 0.15, 0.22. 20c each. Post free. KIT- 
ETS AUST.. Box 176, P.O. Dee Why, N.S.W. 
099. 


7MPONENT SPECIALS. OA85 diodes 25c 
ach. Single gang tuning condensers 45c each, 
rystal earpieces 40c each. 6in ferrite rods 
Oc each. Plug/jacks 2.5mm, 20c the set. 

alligator clips, red or black, 8c each. Tester 
eedle set (4 pieces), 45c. All parts new, top 
rade. KIT-SETS AUST. Box 176, P.O., Dee 
Vhy, N.S.W. 2099. 


MPLETE record cutting plant for sale. Gram- 
an R.A.5 amplifier and power supply, E.M.I. 
rthotone mixer, Grampian cutting head, 
uttal lathe etc. $1200 or offer. Telephone 
(r Knoll on 39-3645. 10 Belmore Road, 

ndwick, N.S.W. 


PICTURE TUBES, one or two year warranty. 
II types 11 to 24-inch. Including 23-Inch 
mded and shelbond. Lowest prices. Brisbane: 
120 Oxley Road, Oxley. Queensland. Sydney: 
la Victoria Street, Lewisham, N.S.W. 


DEL RAILWAYS. Rivarossi. Tri-ang, Peco. 
ompt mall order service. Write for free price 
ts. Free packing and postage on all orders, 
J.P. PRODUCTIONS, 15 Hamilton Street, 
sborne, VIc., 3437. 


iTOM BUILT TRANSFORMERS. Power, 
dio. etc. Single or quantity production, 
nplifiers, P.A. systems, battery chargers. 
Ktlfiers, electric motors, transistor radios, 
tneral engineering, fitting and turning, sheet 
tal work, etc. Parkinson Transformers. P.O. 

523, S. Brisbane. Phone Beenleigh 33, Qld. 


DELS. MARINE steam engines up to 2 h.o, 
signs, castings. Bolton, 72 King St. Svd- 
i. Catalogue $1. 


four for 52 or 60c each. 
- AC - 


V OC44, 45. 71. _ ___ _ 

72. 73. 70c ea. OC84, AC128. OA210. 
c ea. OC171, 2N370, 371. AF116N. 117N. 
31. OA211. 90c ea. Power types 2N176. 
ea. 2N301. $1.20 ea. OC23, 28, 29. 35, 
50 ea. OAS, 10. 81, 85. 91. 95, 30c ea. 
T, 2N2160, $1.30 ea. Post and pack 15c. 
S.A. sales. Custom Electronics, Box 1452, 
O.. Adelaide, S.A., 5001. 


Service Manual and supplements, $20. 
3-2116. 


. all back issues Electronics Aust. in stock 
all times. 1939-56 copies 30c. 57-63 40c. 
64 to date 50c. Post Free. T. Weir, 56 
Connor St, Haberfteld, N.S.W.. 2045. Syd- 
F. 798-75S9. Wanted to buy copies also. 


FOR SALE 


POSITIONS VACANT 


GROMES mono 10W amp. with Va auto 
changer and Utah 12in Coax Speaker, sell as 

f oing concern, in cabinets. $45. 449-2228. 

t. Ives. 


RADIO MECHANIC. $70 per week, plus over- 
overt'.me. Furnished house availab.e. Full 
particulars to Cowell's Electrical, Box 229, 
Wlnton, Qld. 


PHILIPS complete portable mains record 
player. Excellent working order. $20. 7 Wln- 
d?ng St. Albion Park Rail. 2527. 


SEMI-CONDUCTORS 5-OC71 $2 or 45c. 

ST141 $1.50. OA81 15c. equivalents. Plans 

miniature wireless microphone transmitter $1. 
transceiver $1. Fuzz box kit $10. Post 15c. 
Inquiries 15c, 2S Underwood Cres., Too¬ 
woomba, Qld. 


RADIO and HOBBIES back issues 39-55 30c. 
S7-63 40c. 64 to date 50c. Post paid. 

Amateur Radio Supplies, 113 Henley Beach 
Rd., Mile End. S.A., 5031, 57-6788. 


NATIONAL RQ158S and RQ505 tape recorders. 
W. Adams. 33 Brae St.. Coorparoo, Qld. 


COMMUNICATION Receiver Deltahet. cond. 
new, 16 Carnegie Rd., Chester Hill, 2162. 
644-5544. 


WHARFEDALC three-speaker system stereo 
Leak, 60. Thorens 124.S.2. Brenell deck, STB2. 
solid state tuner $1,000. 30-3496. N.S.W. 


READER SERVICE 


WBQ-8 requires a Senior Technician. Must hold 
the T.V.O.C.P. and be well versed in the 
operation and maintenance of all television 
equipment. Applications giving full details to 
the General Manager. Wide Bav-Burnett Tele¬ 
vision Limited. P.C. Box 30. Maryborough, 
Queensland. 4650. 


GOVERNMENT STORES DEPARTMENT. 

ELECTRONIC TECHNICIANS. PROJECTOR 
TECHNICIANS AND RADIO AND TELE¬ 
VISION TECHNICIANS required for posi¬ 
tions of Sound Engineer. Radio and Motion 
Picture Branch. 

SALARY: $2732 range $3387 depending on 
qualifications, experience and subsequent 
service. 

DUTIES: Checking and servicing of Radio and 
Television Equipment. Sound Equipment. 
Tape Recorders, 16mm and 35mm Sound- 
on-Fllm Projection Equipment and other 
forms of projectors. 

QUALIFICATIONS: Intermediate Certificate 

and completion of some recognised tech¬ 
nical training. Experience in fitting and/or 
turning an advantage. Driver's licence 
essential. 

APPLICATIONS: Staff Officer. Government 

Stores Department. 144 Gloucester Street, 
Sydney, closing 14th June. 1968. En¬ 
quiries—General 27-7047. Technical, Mr 
Kroehneit. 67-4771. 


JAPANESE multimeter repair service, also 
switchboard and panel meters where original 
cost warrants. Prompt attention given to 
Interstate and country clients. Send meters post 
paid to J.M.R. Service, 200 Tucker Road. 
Bentleigh. VIc. 


TAPE TO DISC service, professional quality. 
Martin Clarke Recording Studios. Phone 
5-4970. 63 Thompson Road, North Fremantle, 
W. A. 


REPAIRS to receivers, transmitters, construction 
testing; TV alignments, Xtal conv., specialised 
electronic equip. Eccleston Electronics, 146A 
Cotham Road. Kew. Vic. 80-3777. 


MICROGROOVE discs from your tapes, also 
tape copying service. Highest quality discs at 
all speeds, prompt service. Moderate charges, 
country and interstate inquiries welcome 
Vitaphone Recording Studios, Box 18. Post 
Office. Lane Cove. N.S.W., 2066 (Sydney). 

42-6154. 


PRE-RECORDED TAPES available for hire to 
members of the Australian Tape Recording 
Society. Bi-monthly releases. Also “The Micro¬ 
phone," newstapes, round robins, discount ser¬ 
vice. tapespondence, sales. Send 5c S.A.E. to 
ATRS. Box 9. P.O., Crows Nest, N.S.W., 

206S. 


TAPE to disc service. Take advantage of W. and 
G. Records professional experience when next 
needing a tape to disc service. W. and G. 
Record Processing Co., 185a Beckett Street. 
Melbourne. Tel.: 329-7255. 


TRANSFORMERS wound output or mains and 
specials to order. Paris Radio Electronics. 7a 
Burton St.. Dariinghurst. N.S.W., 31-3273. 


CABINETS made to your design and specifica¬ 
tions. Ring 789-2058 (N.S.W.). 


TRANSISTORISED 

TRANSMITTERS! 

1. Nine lovely construction pro¬ 
jects, and a nice section on 
simple theory in: 

“Transistor Transmitters,” by 
Don Stoner. W6TNS — $2.95. 
Post “free”. From: A.E., 76 
View Street, Hobart, Tas. 7005. 

2. A series of commonsense 
articles in the Australian EEB, 
Vol. 3 (1967), bound: $1.75, 
Post “free” from: EEB Box 
177, Sandy Bay, Tas., 7005. 

3. Continuing this series in the 
Australian EEB, published 
monthly. Plus many other 
commonsense articles on many 
other subjects. $1 per year. 
Subscription Manager: R. A. 
Walton, 115 Wilmot Road, 
Huonville, Tas., 7109. 

Please send each order ONLY to the 
address shown for that item. 


wanted 


WANTED Vols. 1 and 2 of Newnes Practical 
Electronics. Bound or loose. F. Sibson, Box 
195 Mareeba, North Queensland. 


AMPLIFYING EQUIPMENT for use in schools. 
Best technician available for installation. Please 
no Junk but anything that could be made to 
function most welcome. Circuits, Catholic 
Mission, Box 82, Port Moresby. T.P.N.G. 


I-SPEAKER ENCLOSURES-, 

Paymaster Point Four, Bookshelf.. $33.50 

8WR Slimline, complete. Teak. $28.50 

I0WR and 3TC, latest design. Teak. $46.00 
Goodmans Twin Axiom, reflex. 3 eft $65.00 
Lasting finish by use of wood grain lami¬ 
nates. All to Manufacturer's specifications. 
Write for brochure. 

BEECH ELECTRONICS 

P.O. Box 160, Kogarah. N.S.W. 605-2307 





□ PHOTRONIC 

515 PITIWATER RD. BROOKVALf N.S.W 



phone 
93 1 664 
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"ELECTRONICS Australia” 

SPECIAL ORDER FORM 

Guarantee yourself a complete set of issues for 
your library with no copies missing. 

SUBSCRIPTION RATES 


Australia, New Guinea, Fiji 
New Zealand 

United Kingdom and British Commonwealth 
Elsewhere 


PER YEAR 

$4.00 

$5.00 

$6.00 

$6.00 


POST THIS COUPON TOs- 

The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney, 2001, Australia. 

Name . 


Address 


Enclosed is $ . for . years. Start with . 

(Please use cheque, money order, etc. Do not enclose cash) 
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British Institute of Careers. 

Broadway Electronics Pty. Ltd.62. 

Broadway Electronics (Sales) Pty. Ltd. . . 2 

Chapman. Maurice and Co. Pty. Ltd. . 

Chrysler Electric Co. Ltd.„ 

Classic Radio Service. 

Classic Tape Recorders. 

Classified Advertisements. 

Convoy International Ptv. Ltd. 

Cunningham. R. H. Pty. Ltd. 


Deitch Bros. . 
Ducon Division 


Elco (Australasia) Pty. Ltd... • 

Electronic Developments Pty. Ltd . . 72, 

Encel Electronics (Stereo) Pty. Ltd. 

19, 70. 123. 


Fairchild Australia Pty. Ltd. . . 
Ferrier Electrical Instruments 


General Accessories Ltd. 

Goldring Eng. (A’sla) Pty. Ltd. 

Goodmans Loudspeakers Ltd. 

Gray. Simon Pty. Ltd.4. 

G. R.D. instruments Pty. Ltd. . 120 Cove 

Green Corporation Ltd. 

Haco Distributing Agencies Pty. Ltd. Covei 
Ham Radio Suppliers. 

H. B. Radio Sales.Ill, 

Homecrafts Pty. Ltd. 

International Correspondence Schools . . 

I. R.C. (Asia) Pty. Ltd. 

Jacoby. Mitchell and Co. Pty. Ltd. . . 10. 

J. H. Reproducers Pty. Ltd..96. 

Kitsets Australia.127. 

Klapp Electronics Pty. Ltd. 


Lafayette Electronics Division 
Leak. H. J. (Aust.) Pty. Ltd. 


56. 


Magnetic Sound Industries. 

Magrath. J. H. and Co. Pty. Ltd. 

Manufacturers Spec. Prod. Pty. Ltd. . . 20 

Marconi School of Wireless. 

Mastersound Sales Pty. Ltd. 

McLellan, Wm. J. and Co. Pty. Ltd. . . 

Modern Science Supplies .. 

Mullard-Australia Pty. Ltd. 

National Radio Supplies . . . . 142, 143. 

Paton Electrical Pty, Ltd. 

Philips Electrical Pty. Ltd. 

Photronic. 

Pye Pty. Ltd. 

Radio Despatch Service. 

Radio House Pty. Ltd. 

Radio Parts Pty. Ltd. . . .. 

R.C.S. Radio Pty. Ltd. 

Recorded Music Salon.102 

Rola Company (Aust.) Pty. Ltd.12, 

Rowe. H. and Co. Pty. Ltd. 

Royal Melbourne Inst, of Technology . . 

Sansui Electric Co. Ltd.. 

Sato Parts Co. Ltd.. . 

Selectronlc Components. 

Shalley. Peter Electronics Pty. Ltd. 

Siemens Industries Ltd.. 

Standard Telephones & Cables Pty. Ltd.^ 

Stotts Tech. Correspondence College’ 

Technical Training Int. Pty. Ltd. 

Tel-Leigh-Tubes . . . .. 

Thomas Electronics of Aust. Pty. Ltd. . . 

Trio Corporation.50 

Tudor Radio.94 

Turnbull, Bill. 

United Radio Distributors Pty. Ltd. . . . 

University Graham Inst. Pty. Ltd. . . 

Varian Techtron Pty. Ltd. 

Warburton Franki Ltd.42. 

Watkin Wynne Pty. Ltd. . . 59, 69. 71, 

Weston Electronics Pty. Ltd.86, 

Willis. S. E. Trading Co. 

Willis. William and Co. Ptv. Ltd. 

Wireless Institute of Australia (N.S.W.) . . 
Wonder Wool Pty. Ltd. 

Zephyr Products Pty. Ltd.30, 116, 
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t 605 L 


Elect Aust Ads - GRD Instruments 


The most popular of all high quality players. 
Combines a satisfying Danish design, convenient 
features (arm rest switch, strobe' mat, spee'd 
adjustment) and utterly faultless performance. 
Made to extremely high standards by Scand¬ 
inavian Radio & Television it has been a leader 
for many years because of the exclusive belt 
drive system incorporating a shielded vibration 
free motor. 


Fitted with an All-Balance arm with lift and 
a B & O magnetic cartridge model SP 8, the 
Labcraft 605L is worthy of the very highest 
grade amplifier and speaker systems. Relax when 
you play your Labcraft—your friends will never 
detect distortion, rumble, wow or flutter. Im¬ 
ported by G.R.D. Instruments Pty. Ltd. of 6 
Railway Walk, Camberwell, Victoria and available 
from leading Hi-Fi Dealers throughout Australia. 


(o. re. i j) 



Printed and published by Sungi 


Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 










This A.R.T.C. Success Story Can Be Yours! 




GET INTO ONE OF THESE PROFITABLE CAREERS IN RADIO AND TELEVISION 


There is a profitable career for you in the many phases of radio television including manufacturing, radio 
servicing, television servicing, research, sales broadcasting and television executive, armed forces. A.R.T.C. 
can help you gain one of these much sought-after positions. But remember, if is only the trained man who 
succeeds and A.R.T.C. can give you the complete training which is necessary. 


TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the 
training you need. At the benches and 
in the lecture halls of Australian 
Radio and TV college or in your own 
home by correspondence . . . you can 
be taught every important aspect of 
radio, television, details of every appli¬ 
cation of the fundamental principles. 
The course is intensely practical and 
individual. 


MAKE SPARE-TIME 
MONEY 

If you wish you can make your spare 
time earn money for you. Many 
students make extra money at spare 
time work after only the first few 
weeks. Think of all those things extra 
money can brinq you, home of your 
own, car, time for relaxation, etc. 
Safegerd your future .... mail the 
coupon today. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a iob or business of 
your own with good prospects, security 
and big money. A.R.T.C. will mail to you 
by return, at no obligation to you 
the big free booklet: "Careers in Radio 
and Television." This booklet will show 
you definite steps you can take for a 
better job, how you can succeed in 
life. Post the coupon, phone or call 
NOW. 



AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir , 

Please send me, without obligation , your 
booklet “Careers in Radio and Television 

NAME .-. 

ADDRESS . 


Printed by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery 







































































